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FACTORIES SEE PROFITS IN SERVICE 


Heminway Te 


lis Trade 


Association Convention 


Business Is on Upgrade 


General Manager of M. E. A. Delivers 


Keynote 


Address at Annual Meeting; Reeves 
Of N. A. C. €. Is Chairman 


[AGARA FALLS, Ont., 


of “The Trade Association’s 
eleventh 


ness Conditions,” the 


American Trade 
this week. 

The session opened yesterday 
morning with Alfred Reeves, gen-| 
eral manager of the National Auto- 
mobile Chamber of Commerce, pre- 


siding. The keynote address of the 
convention was given by M. L. 
Heminway, general manager of the 
Motor Equipment Association, in 
which he stressed the fact that 
American business was_ Starting 


back the upgrade after a brief time” 


in the doldrums. 
“There is no one cause of our 
business depression.” he said, 


“although economists differ on this 
and some will stoutly maintain that 
it is entirely due to overproduction. 
Existing difficulties in industry can 
to some exient be attributed to 
shortcomings in management and 
the lack of understanding of 
fundamentals that control the en- 
tire economic system of the coun- 
try. with a failure to apply remedial 
measures to oliset the mounting 
economic conflicts and difficulties 
which have arisen.” 

Virgil Jordan, economist of the 
McGraw-Hill Company, said that 
there were no underlying actualities 
to prevent vigorous and prompt re- 


(Continued on Page 2) 


BROSSEAU URGES 
STATE RECIPROCITY 
ON MOTOR TRAFFIC 


25.—A. J. Bros- 
seau, vice-president northwest divi- 
sion Chamber of Commerce of 
the United States and chairman of 
the truck division of the National 
Automobile Chamber of Commerce, 
at the second day’s session of the 
traffic group of the Middle Atlantic 
States Regional Traffic Conference 
at the Ritz-Carlton Hotel, read 
resolutions calling for complete 
reciprocity between states in motor 
vehicle traffic, whereby double tax- 
ation and duplication of license tags 
would be _ obviated This plan, 
though urged by the body in gen- 
eral, was opposed by S. B. Magee, 
Elizabeth, N. J.. who contended that 
New Jersey is entitled to some form 
of tax from heavy buses and trans- 
port motor vehicles in traffic suche 
as between Philadelphia and New 
York, and Baltimore and New York. 


Ss 


Philadelphia, Sept 


The adoption of standard signs, 
traffic signals and marking also 
was urged, as was the adequate 
marking of railroad crossings and 


the removal of obstructions at such 
points, including highway intersec- 
The employment of traffic 


tions. 
engineers -by cities was warmly 


(Continued on Page 2) 





Association 
About 400 delegates are in attendance. 


Sept. 25.—Choosing the theme 


Part in Bettering Busi- 
annual convention of the 
meeting here 


executives is 


Oe 


NEW PRICE PUT ON TRUCK 
BY LA FRANCE-REPUBLIC 


Alma, Mich., Sept. 25—The La 
France-Republic Corporation has 
announced to its export and do- 


mestic distributor and dealer organi- 
zations a new price of $795 on its 
Mode] A, six-cylinder one-ton truck. 
This model has a six-cylinder motor, 
Timken full-floating axle, four-speed 
transmission, and Lockheed hydrau- 
lic brakes. 

“No modifications have been made 
in this model in order to reach this 
new low price,” states F. D. Soper. 





‘MACK ANNOUNCES 
NEW SIX-CYLINDER 
MODEL AK TRUCK 


New York, Sept. 
Inc., 


25.—Mack Trucks, 


announce the addition to the, 


line of Mack four and six cylinder | 


trucks of a new 
six, designed for heavy duty service 
where greater speed and power are 
essential. The AK six does not sup- 
plant the present 
inder Model AK. It retains the 
Mack Bulldog type hood, and is of- 
fered with either a covered or coupe 
type Mack cab. 

The new unit is powered by a 
Mack six-cylinder engine, with bore 
and stroke of 4'2x5' inches, 
develops 126 horse power at 2,200 
r. p. m. Pistons are of aluminum, 
and of the invar strutted type; con- 
necting rods tubular, and the cyl- 
inders cast in block. 

A drop forged crank shaft with 
integral counterweights and a vibra- 
tion damper is used. Valves are flat 
seated, of L head type, and are lo- 
cated at the right. Lubrication is 
of the force feed and splash type 
All oil is filtered through an H. W. 
filtrator. 

Water circulation is by 
gal pump controlled by 
stat. 

Transmission has four speeds for- 


(Continued on page 12) 


centrifu- 
a thermo- 


HIGHEST METAL CONGRESS 


HONOR GOES 


HICAGO, Sept. 2i—Awa 


honor bestow 


gress, went to French, 
| Nickel Comp: payonne, 


| 
/ment made ai 
medal won by Mr. French 
the man who delivered the out 


S. D. BRYCE, JR., PROMOTED 
SUCCEEDS LONG INN. A.C. C. 


New York, Sept. 
Bryce, J 
ager of the educational department 
the National Automobile Cham- 
ber of Commerce, succeeding John 
C. Long. Mr. Bryce been 
sistant to E. F,. Loomis in the motor 
truck division for the 


months. 
Following 


D. 
r., has been appointed man- 


25.—Stephen 


of 


has as- 


past six 


graduation from the 
University of Virginia, Mr. Bryce 
received newspaper training with 
the Washington Associated Press 
Bureau and Toledo newspapers, 


HARRY A. SMITH PROMOTED 
BY LA FRANCE-REPUBLIC 


Alma, 25 


Smith 


Mich., Sept. —Harry A. 
has been appointed sales 
manager of the La France-Repub- 
lic Sales Corporation, according to 
an announcement by F. D. Soper, 
vice-president. 

For the past fourteen years Mr. 
Smith has been connected with this 
company, moving up successively to 
| more responsible positions. 





ed annually 
metallurgist of the International 
N. 
dnesday’s sessions of the congress. 
is given at each convention to 


TO H. J. FRENCH 


rd of the Howe medal, highest 
at the National Metal Con- 


J., according to announce- 
The 


standing paper at the previous 
ye car's meeting. 

‘he subject of his paper 
was “Qi uenching of Steel,” and he 
presented on that occasion a study 
of behavior of steels when sud- 
denly cooled from high tempera- 
tures. 

More 


Jast year 


the 


than a thousand men in at- 
tendance at the congress 
into the meeting hall 
Stevens Hotel to hear Dr. 
A. Grossman deliver the 


at the 
Marcus 
Camp- 
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Sparks from Detroit 

“Book of Facts” Boosts Ford sales, 

Page 

House organ mailed direct to con- 
sumer increases service business, 
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| Sealing of steel at forging tempera- 
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Cumulative August commercial car 
registrations Pages 6, 7 


Major specifications and mechanical 
details of commercial cars, 
Pages 8, 9, 10 


Mack Model AK ; 


Mack four-cyl-| 


SYSTEMATIC DEALER EFFORT 
URGED AS GREATEST NEED 


Car Makers, in Reply to Questionnaire, Maintain 
That Regular Contact With Customers 
Is Business-Getter 


25.—Results of a service question- 
Automotive Daily News this week 


N EW YORK, Sept. 


naire sent out by 


‘to the service departments of leading automobile manufac- 


‘tors have given the service end of 
and | 


turers reveal that in cases where the dealers and distribu- 
their work sufficient 
business has held even with last year and 
in some cases, 


emphasis their 
shown increases 


MESKER SEES REAL 
GAINS IN BUSINESS 


Some companies report that serv- 
ice demand has actually increased 
over the record-breaking period of 
last year, others find a let down, 
and still others report business at 


the level in line with what could 
be expected in a normal year. 
ee 5 it es if It seems pretty well agreed 
Cincinnati, Sept. 25—A definite smong the selanaiaasiond that the 
upward trend in business in the dealers and distributors are not 
Eastern section of the country Siving the proper attention to the 
readily is apparent, according to a end of their business and, 
. aS one service manager points out 
Ray T. Meskel, secretary of Alumi- jn the following letters, their lack 
num Industries, Inc., who returned of business is the result of their 
last week from a tour through that) faijjure to be systematic in their ef- 
section visiting the company’s; forts for business rather than to 
branches and jvobers in the terri- gq jack of service demand this year. 
tory. Following are the replies received 
Orders arriving at the New York thus far by Automotive Daily News 
| branch last Monday, he said, were to its service enquiries: 
larger than on any single day since 
the branch was established there MARMON MOTOR CAR CO. 
several years ago “In connection with the service 
“September business in all lines business as it applies to us for this 
bas started off in good shape,” said year, we have noticed a very de- 
Mesker ‘Business men and bank- cided increase. 
ers generally are cheered by the ‘It is our thought, of course, that 
definite improvement and are con- during such times as the present 
fident of a steady trend toward Owners naturally have their cars 
normal conditions. This is apparent repaired rather than buy new ones. 
particularly in the smaller cities The actual cash business has not 
and towns.” Increased greatly but the amount 
At the same time a letter received of work in the service department, 
by company officials from F. J. due to exacting demands from the 
Glennon, vice-president and general owner, has built up in volume con- 
sales manager, who is making a siderably 
survey through the far west, re- We, however, have noticed that 
ports unmistakable signs of return- the amount of parts sales from 
ing prosperity, with jobbers and which a legitimate profit has been 
dealers gratified over the apparent derived, has been increased slightly, 
upward movement and highly con- but not in proportion to the amount 
fident as regards fall and winter of work necessary due to the de- 
demand. pression. 
Richard Lewis, general manage! “As a whole, devicrs are more 


crowded | 


| power 


(Continued on Page 12) 2) 


(Continued on Page 


Fargo Corp. Offering New 
Line of Motor Coaches 


Special from A, D. N. Detroit Bureau is quickly removable as a unit from 
DE TROIT, Sept. 25—A new line the front end of the chassis. The 
of motor coaches is announced, engine may be removed and an- 
by the Fargo Motor Corporation, a other installed in less than an 
division of the Chrysler Corpora- hour's time, it is claimed. This fea- 
tion, The new vehicles have seat- ture reduces to a minimum time 
ing capacity for twenty-one pas-jlost on account of regular engine 
sengers, the street car coach ac- inspection and repair. 
commodating thirty passengers Then, too, there is a large door 
standing at the rear of the engine compart- 
The Fargo is powered by a ment opening into the coach in- 
straight L-head type engine with terior, permitting of easy acces- 
a bore and stroke of 3% by 5, giv-. sibility to the power plant for re- 
ing a total piston displacement of} pairs and adjustments. There are 
384.84 cubic inches. It develops 120; two bodies. One is of the parlor 
brake horse power. A feature of the | car type for cross country or inter- 
new motor coach is that the entire| city work, while the other is de- 


plant, including’ engine, 
clutch and transmission, 


| signed for city use. As yet no prices 


radiator, ‘have been announced. 





‘ 
, 
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Car Makers See Profits 


For Dealers in Service 


(Continued from Page 1) 


seriously considering the service 
angle of their business, It has 
meant, in a large number of cases, 
the only source of revenue of any 
consequence which they have had 
this year. Naturally, their efforts 
toward that end would be increased 
to take care of the expense of main- 
taining their organization. Whether 
this is a permanent attitude or not 
we cannot say. 
of necessity it has been necessary 
for them to more directly center 


their efforts on service. 
“LEE CAIN, 


“Service Manager.” 


DODGE BROTHERS’ CORPORA- 
TION 


“From our viewpoint, the service 
business of the industry has shown 
a healthy increase, this being attrib- 
uted to the fact that automotive 
dealers are beginning to realize that 
service, with its added business in 
parts, accessories, oil and grease, of- 
fers a very good return, 

“fealers are also recognizing the 
fact that the shop is the hub of 
their business, and with this thought 
in mind are concentrating their ef- 
forts in the development of added 
service facilities. 

“As a whole, we believe that the 
majority of dealers are going after 
service with a 
sibilities from this department of 


their business. 
“W. R. BAMFORD, 


“General Service Manager.” 


CADILLAC MOTOR CAR 
COMPANY 


“We find in Cadillac service that | 


the volume of service sold by dis- 
tributors and dealers depends more 


upon their systematic effort 
maintaining regular contact with’ 
their customers than fluctuations 


in general business conditions. The 
variation of one dealer from an- 
other in this respect is considerable 
and overshadows any hypothetical 
result, favorable or unfavorable, due 
to the depression. 

“From all we can determine, the 
situation with respect to service 
sales is about normal. 

“W. A. HOUSER, 
“Service Department.” 


PACKARD MOTOR CAR 
COMPANY 


“The situation has been spotty. 
On the whole our service volume 
has been slightly lower than last 
year. At some points more business 
has been done and at other points 
less. The service organization which 
have been wide awake and have 
realized that service must be mer- 
chandized—a thing we keep con- 
stantly urging on them—have done 
a normal volume of business. Our 
factory parts sales have been very 
little less than last year and we 
have been more than satisfied with 
the results. 

“The thing which is needed most 
in the service end of the automobile 
business is the realization on the 
part of the distributing organization 
that the huge volume of repeat 
business is so vitally dependent 
upon the satisfaction of the owner 
with his car and the service he re- 
ceives on it; and the emphasis 
should be placed on the service al- 
most more than on the car. A 
mediocre car with excellent service 
behind it will find the owner re- 
peating while an excellent car with 
poor service wil] find owners slip- 
ping away when the time comes to 
replace the old car. 


“Too many dealers and dis- 
tributers are spending too little 
time in their service departments 


and too little time on _ personal 


| Uomething 






to Crow 
Ahout rv 


we are proud 
to have met the re- 
quirements of the 
American Austin. 
nm ee eC Rt 


RADIATOR CO. 
Milwaukee 





However, as @ case: 


lot of enthusiasm, | 
they now recognizing the profit pos- | 


in | 


{contacts with their owners. They 
have too little accurate knowledge 
as to whether their owners are satis- 
fied or not with their cars and the 
service they are receiving. Too many 
dealers and distributers are merely 
glorified salesmen with little or no 
interest in service, and too many 
service men are glorified mechanics 
with little or no interest in sales. 
These two extremes must be brought 
closer and closer together for the 
success of any distriduting organi- 
zation. 

“A dealer can stay in business 
‘ with excellent service and no sales- 
men, but mo dealer could stay in 
business who was not prepared to 
render service, no matter how good 
his salesmen might be. 

“It seems to us that the auto- 
mobile business is not very differ- 
ent than any other matter of human 
| relations. It is a perfectly common 
sense proposition of delivering a 
product which justifies the pur- 
'chaser in his investment and then 
seeing that that product continues 
| to be as good as it was supposed to 
be through the service it renders to 
its owners. An honest product in- 
telligently sold and serviced with 
real interest to the owner's satisfac- 
tion—what could be more funda- 
mentally simple? And yet how 
many, many dealers and distribu- 
ters seemingly fail to recognize the 
truth. 

“I would much rather sit and talk 
to you about these things than at- 
tempt to put these few thoughts on 
paper—there is so much to be said. 
“J. F. PAGE, 
“General Service Manager.” 





PEERLESS MOTOR CAR COR- 
PORATION 
“We send out a monthly maga- 


zine to our distributor and dealer 
organization that is called the Peer- 
less Eagle. In this magazine the 
‘writer is given a column, and has 
stressed the importance to our dis- 
tributor and dealer organization of 
going after service business to the 
utmost. For, your information we 
are sending you the last three mag- 
azines, which will give an idea of 
just what we are doing to stimulate 
| service sales. 

“By making a comparison of parts 
ordered for 1930 with 1929, the to- 
tal number of orders received is ap- 
proximately the same, the tonnage, 
however, is considerably reduced, 
and instead of distributors and deal- 
ers ordering 25 or 50 of some par- 
ticular part, they 
down approximately in half. In 
fact, it looks as though there is a 
general policy to reduce the parts 
inventory as much as possible. 


“We have in our employ Mr. Hill, | 


who has been out in the territory 
for us for the past two months, 
spending time with each branch and 
distributor in educating the service 
salesmen to sell complete service as 
far as possible. In other words, we 
;are endeavoring to sell the owner 
on the idea that complete service 
should be rendered in the service 
‘station of our distributor or branch, 
rather than patronize outside ser- 
vice stations. Believe that you will 
agree with the writer, however, in 
the statement to the effect that the 
modern or one-stop service stations 
that have been erected by Standard 
Oil, Firestone and other large com- 


panies, would naturally interfere 
‘with the service of a distributor or 
branch. 


“It is our opinion, however, that 
a distributor or dealer appreciates 
the fact that it is necessary that he 
get as much service work as pos- 
sible in order to survive. Our most 
successful distributors and dealers 
are the one that have built up a 
|good service business, and during 
;the past few months, when new 
sales have been considerably off, 
they have still been able to show a 
(profit. On the other hand, those 
distributors and dealers that have 
neglected building up their service 
to a point where it was profitable 
have fallen by the wayside or have 
placed themselves in such a position 
that they are not financially able to 
continue in the automobile business. 

“The factory has sent to dis- 
tributors and dealers suggestions for 
i letters to be mailed to their owners 
for the purpose of selling them on 
the idea that al] of their service 
should be done in our own service 


are cutting this | 





| BROSSEAU URGES | | 


STATE RECIPROCITY 


recommended, it being pointed out | 
;that any added expense from their | 
maintenance was more than reim- | 
ibursed by consequent: speeding up | 
‘of traffic. 

The aviation section held a spirit- 
ed debate on the use of inland wa- 
ters by seaplanes and a resolution 
was read calling for “unrestricted 
use of public inland waters to be 
*permitted when not in conflict with 
the Department of Commerce.” 
Other recommendations called for 
state and local air legislation to 
conform in essentials with Federal 
air policies. It was also urged that 
weather reporting be considerably 
extended and air markings devel- 
oped by Federal authorities, state 
and municipal bodies and that the 
government continue its present 
policy of co-operating with the air 
industry. Further recommenda- 
tions were to the effect that states 
be encouraged to appropriate funds 
for the development of airports, 
airways and other equipment. 


station, for we have made a study 
of the different kinds of lubricants 
that were most suitable for our par- 
ticular automobile, but on the other 
hand, unless a distributor and dealer 
goes to considerable expense in 
securing equipment, the public is 
looking for the cheapest place. 


“J. T. NICHOLSON, 
, to have the formal opening about the middle of November. 


“Service Manager.” 


PIERCE-ARROW MOTOR CAR 
COMPANY 

“Unfortunately, when conditions 
such as we have had this year pre- 
vail, there is always a general let- 
ting down and therefore every one 
suffers in proportion. 

“The amount of business passing 
through the service stations does 
not indicate any great amount of 
effort on the part of the distributors 
and dealers to take advantage of 
the opportunity that has been pre- 
sented. 

“Service is a 
should be sold 
other commodity. 

“Until service receives the recog- 
nition that it deserves the volume 
will not meet our expectations. 

“FPF. J. WELLS. 
“General Service Manager.” | 

“IT have read some of the excerpts 
| from Mr. Reeve’s address before the | 
| Automotive Service Association in 
|New York and agree heartily with 
| his ideas. 

“Service selling has been greatly 
neglected in the automotive indus- 


commodity and 
the same as any 


ON MOTOR TRAFFIC | 


(Continued from Page 1) i 












Detroit’s New Tunnel 


* * * 


Testing Safety Glass 


* bs * 


Speeding Slow Pokes 


HEREAS, the Holland Tunnel under the Hudson River 
connects two states, New York and New Jersey, we 


out here in Detroit are going to go that one better in about 


| Worth of this type of glass. 


‘injure the onlookers. 


try. It is still looked upon as some-, 


|what of a necessary evil to sales. 
“Dealers’ service work this year 
has been very satisfactory. For the 
most part they show an increase 
over 1929. The total parts volume 
shows a slight decrease over 1929. 
This is in keeping with our experi- 
ence, i. e., our total parts sales fol- 
low rather closely the new car sales. 
“If dealers service selling were 
properly organized, service sales 
could easily have been increased 30 
per cent. to 40 per cent. during the 
past twelve months. I believe that 
is estimated very conservatively 
when we consider that practically 
all of the service work now enjoyed 
by dealers simply comes in to the 
service station, with no effort made 
on the part of the dealer to get the 
work. F. J. LEYERLE, 
“Service Manager.” 
THE NASH MOTORS COMPANY 
“We. take. pleasure in informing 
vou that our parts business has 
not decreased during the present 
period to any appreciable extent: 
in fact, for the first six months 
of 1930 as compared with the first 
six months of 1929 the decrease was 
only a matter of between 14 and 
15 per cent., this applying to parts. 
“Our service organization in the 
field have been working very dili- 
gently along the lines of mainten- 
ance work and they have no com- 
plaints to offer. They have been 
keeping their work up to the maxi- 
nium by the use of ‘direct by mail’ 
advertising, frequent contacting with 
the owner and following out the 
various recommendations which we 
make from time to time toward) 
owner satisfaction and contact with | 
the owner. L. L. VIRGIL, 
i “Service Manager.” 


another six weeks. We are going to have a vehicular tun- 
nel which connects two countries, Canada and the United 
States. Until England and France get together and build 
the tunnel under the Channel, we Detroiters ought to reign 
supreme in this matter. 

That this country-to-country subway is rapidly nearing 
completion was brought to our attention last week when the 
Graham-Paige people achieved the honor of sending the first 
passenger car through the tube from Detroit to Windsor, 
thus making history. The car was one of the new eights, 
and carried its four passengers from the United States to 
Canada with the greatest of ease. The house warming of 
the tunnel was followed by the announcement that it is hoped 


This great tube of ours is going to be able to accom- 
modate about 1,000 cars an hour. It is about a mile in 
length, about half of that distance under the river bed. The 
roadway is about twenty-two feet in width, and fresh air will 
be pumped into the tunnel by great fans located at each end, 
with a combined capacity of 1,500,000 cubic feet per minute. 
The lighting system consists of 600 light boxes sunk in 
cement at a point where ceiling and walls join. Traffic will 
spread out fanwise entering and leaving to facilitate cus- 
toms and immigration inspection. The tunnel has been in 


course of construction for three years. 
* * ok 


HE safety of safety plate glass was demonstrated in a 

novel way the other day by Graham-Paige, which uses 
this glass throughout all its sixes and eights. Taking advan- 
tage of the Philadelphia Athletics being in town, the factory 
coaxed Lefty Grove, Mack’s pitching ace, to demonstrate the 
Grove stood only a few yards 
from his target, the windshield of a Graham-Paige. He 
hurled three balls in all, each hitting the mark but failing to 
go through the glass: While all three panes of glass cracked 
evenly, there was no flying glass or harmful splinters to 
( Then Grove tried out ordinary plate 
glass and his smoke ball is said to have gone through, sending 
a shower of glass in all directions. 


* on * 

I,OW pokes are going to be driven from the middle of the 

_road by the Detroit police. There is the necessary 
ordinance on the books, but it has been more or less a dead 
letter. Now the police have been prodded by their inspector 
and the traffic court judge has promised to do his stuff when 
the cases come before him. The police have been given in- 
structions to get after slow drivers, and if they will not pull 
over to the right arrests are apt to follow. The judge has 
agreed to deal severely with the obstinate ones, and it is 
thought this crusade is not only going to speed up traffic, but 
reduce the number of accidents. 


M. E. A. MANAGER SEES 
UPTURN IN BUSINESS 


(Continued from Page 1) 


covery of normal business activity 
in this country, and consequently 
abroad this year, except the per- 
sistently passive open-market policy 
of the Federal Reserve Banks and 
the inertia or organized business 
leadership. 

Other speakers include A. L. Viles, 
general manager, Rubber Manufac- 
turers of America; Bond Geddes, | 
executive vice-president, Radio 


insecticide administration, Depart- 
ment of Agriculture, was another 
speaker. 


A feature of the convention was 
an “international dinner’ Wednes- 
day evening at Niagara Falls. N. Y., 
at which the Hon. Samuel J. Frame 
of Toronto presided. The Hon. 
William G. Martin, minister of pub- 
lic welfare, Province of Ontario, was 
the principal speaker. 

The relations of professional, 
technical and service associations to 
trade associations were touched inti- 
mately Thursday morning by C. L. 
Warwick of Philadelphia, secretary- 
treasurer, American Society for 


Manufacturers Association; Ernest 
F. Dubrul of Cincinnati, general 
manager, National 
Builders Association, and William 
M. Carpenter, economist, National 
Electric Light Association. 

Dr. Frank M. Surface of Wash- 
ington, D. C., assistant director, 
Bureau of Foreign and Domestic 
Commerce, Department of Com- 
merce, spoke at a session of the 
executives of food industries. As- 


sistant Chief P. B. Dunbar of Wash- ' 


ington, D. C., of the food, drug and 


Machine Tool, 


Testing Materials, and P. G. Agnew, 


; secretary, American Standards As- 


sociation. 

Other speakers today included N, 
J. Biddle of Detroit, genera] mana- 
ger Allied Construction Industries; 
Edward Balestier, Jr., director of 
trade group, National Association of 
Credit Men; David J. Woodlock of 
St. Louis, manager-treasurer Na- 
tional Retail Credit Association, and 
Roscoe R. Rau of Chicago, manager- 
director, National Retail Furniture 
Association. 








A. F. re Motor! 


Of The Used Automobile Described Below 


Co., Inc., Seattle, 
Well Ahead of 
1929 Business; 
Gives Personal 
Bond With Used 
Car Sales. 


By D. M. TREPP 


With the present year proving a 

better one in the used car field 
in the Northwest than any previous 
one, the A. F. Blangey Motor Com- 
pany, Incorporated, Ford dealer, 
Seattle, Wash., maintained not only 
the proportionate increase’ but 
stepped well ahead of it. This was 
due largely to evolving its “Book 
of Facts” sales plan last May. Im- 
mediately there was a noticeable 
spurt in buying. The book was ad- 


vertised in the daily papers with a} 


bang, and quickly those in the mar- 
ket for a used car were informed of 
the Blangey plan, with its “Guaran- 


tee Bond,” based on the “Book of 
Facts.” 

Here is the way sales have run} 
since this system went into use: 


May, 44; June, 51; July, 64, and 
August, 53. 


a 55-car month. 


As this is written the company | 


has twenty-seven used cars on hand. 
It plans to turn its entire stock 
twice each month, 
doing so. 

The highest number 
one time since last May was 46 and 
the lowest 21. Right now a short- 


age is impending and the depart- | 


ment is in the market to pay cash 
at the right price for a few cars. 
But this is unusual and trade-ins 
are relied upon to keep up the stock 
to normal. 

Always one price, with the price 
plainly marked on the cars, no 
code or “blind” prices or marks 
being permitted, is another success 
feature of Blangey’s. 

“We price the car right, 
do so we first of all buy it right,” 
is the declaration of W. A. Wallace, 
new and used car sales manager. 
“Of course, a slow-mover may have 
to get a price readjustment, but we 
are keeping the stock clean and 
moving well, by careful buying, re- 
pairing, advertising, and _ then 
having some good closers on the 
employee staff.” 

* 


HAT price is to be allowed on a 


used car is figured “back- 
wards.” That is, it is visualized 
what the car will sell for readily, 


when put in first class mechanical 
and appearance condition. If that 
figure is $300, the examination first 
made checking every detail, to esti- 
mate the cost of putting the car in 
shape to come under the “Book” 
plan of sales, arrives at the cost for 
this work. To this is added over- 
head, commission and advertising. 
This total is subtracted from the 
$300, and a reasonable amount is 
further deducted as profit, so that 
the result is amount that is offered 
owner for his used machine. If this 
figures $226.50 that is the allowance 
made. 


as it figures. The firm’s policy is 
not to change from the offer thus 
arrived at. It is principle with 
them, just as sticking to the one 
price principle. 

“How does the car look when put 
in shape and what will the public 
pay are the two things we must fix 


at the start,” declared Wallace. 
“That is the meat in the cocoanut.” 
Many times Mr. Blangey’s firm 


makes the deal even when a higher 
trade-in allowance is offered else- 
where, For example, the other day 
a $60 higher offer was given a car 


owner by a Ford dealer near the 
Canadian border. Then it took 
salesmanship to hold the sale at 


Blangey’s. The service and quality 
of work done by the firm over a 
period of years was considered. This 
particular owner had done business 
here before. 

“Can you think of any time when 
you were not given just what you 
wanted? Was there any time that 
you had a complaint against us?” 
When the answer was “no” to both 


these questions, the deal was closed. | 


September is going like | 


and has been | 


in stock at | 


and to, 


The price is not fixed at, 
$225 or $230, but is quoted exactly | 
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A TRUE STATEMENT OF THE 
| HISTORY AND MECHANICAL CONDITION 


| 
Make of Cac__._ STS Mtottor No._____ Serial Noo... 


a cstitmsatincs Y ONE nerniinamsctinmmnsintt C CYUREMS...... 


Previous Owner_ 


| | Address 


History 


— 


HE Lawrence Motor Car Com-_ 
pany of Newark, N. J., distribu- | 
tor of Auburn and Cord automobiles, | 
has increased its service volume | 
with the aid of the “Lawrence Co- | 
operator,” a monthly’ good-will | 
builder, edited by J. Alden De| 
Ronde. This direct mail effort has | 
not only sold service, but has had a 
great deal to do with sales of new 
and used cars. 
of the names of the different de- 
partment heads building up a per-| 
sonal contact for customers who al- 
ways like to go to the head of the | 
department. 


A feature is the use | 


over his own signature in the Sep- 
tember issue of the Co-operator, | 
writes: 


EXTRA! 


We announced in a previous issue 





| of the Co-operator the appointment | 
jof Mr. William Scheidt as our new 

















| painting by a famous artist, for 


J. K. Lawrence, sales manager, | few cents, you would favor us with 
a hurry call. 


Our 
| Brother Joseph Archer, A. D. E. of- 
|fers September 


‘Book of Facts’ Boosts Ford Sa les | HOUSE ORGAN MAILED DIRECT — 
~ TO CONSUMER CREDITED WITH 


INCREASING SERVICE BUSINESS 


Lawrence Motor Car Cian hoes and Cord 
Distributor, Mingles Personalities 


With Its Service Chats 


Tighten Throughout, 
Lubricate Entire Car. 
Wash and Simonize, 


Regular price.......... $26.00 
Special price.......... 19.50 
NEE hens ba os Suen 4 $6.50 


Then on Page 2, under the head- 
ing of 
| lowing: 


“Real News,” came the fol- 


* * 7 


REAL NEWS 


IF WE announced that we intended 


to present to you a _ valuable 


a 


We Go Further! 
A Masterpiece 
by a 
Present-Day Artist. 
paint shop superintendent 


and October spe- 


| a ee manager. | Cials: 
'. Scheidt will attend to all mat- | Wash, touch up, simonize and 
eas pertaining to Auburn and Cord redress top, regular price. ..$15.00 
see in an efficient and courteous Special offer........... 12.00 
| manner. : a 
With this change we have adopted ee 3.00 
Ignition |a free inspection policy on all cars Refinishing 6 wire wheels, any 
| brought to our service station. color, regular price......... $24.00 
Sale price — _ Down payment ——|| This includes checking ignition, Special offer........... 15.75 
| carburetion, clutch pedal and brake | : ” oe 
Used Car No. Monthly payment | pedal. ceca, SAVING ....------ 8.25 
We wish to remind you of the | ans, aprons, pee wee ones 
importance of having your Auburn | ° 
A GLANCE INSIDE THE BOOK |; serviced at an authorized Auburn | Special offer........ 22.50 
Naturally $10, $15 or $25 differences sale. This bond guarantees that if,| Service station in order that you} Saving 1150 
|in allowance are more easily over-| within ten days from date hereof, | MY be assured of obtaining nothing | Restriping, regular price ree $8.00 
| come. and along same line of argu- | but standard Auburn parts—and Special offer............ 5.50 
ment. |the said used automobile, after nor- | factory adjustments on replace-| ~~ TTT ‘ 
So it is that reputation plays a|mal use, should prove unsatisfactory | ment parts. insine “Sas 
big part in closing deals. The reputa-|in any way, this company will, at any| We employ in our service station | Refinish hood only. ‘regulat _ 
|tion of A. F. Blangey was good be-/time within said period, take back| the most capable specialists ob- | EES cai ae Pe eee $10.00 
‘fore he adopted the “Book of | said automobile and the full amount |tainable in ignition carburetion,! gpecial offer ................ 750 
| Facts” guarantee. It was good when | paid therefor will be credited to the| hydraulic brakes, as applied to} tate 
he first became manager of the|purchase of any other used or new| Auburn and Cord and other lines | NE eo 2.50 
Central Agency, in 1920. It was one/ automobile in stock. This bond fur- | Of work requiring the utmost skill.|Complete repaint job, regular 
of the original six Ford dealerships | ther guarantees that if within thirty| Pending arrangemengs for a new] price ...............0.0.005. 135.00 
in Seattle. A few years ago the/days from date hereof any part of | dealer in East Orange, we will | Any color—special offer. 90.00 
name was changed to its present|said automobile, after normal use|render service on all cars bought ; cman 
one, in line with Ford policy of!and service, should prove mechan- | from East Orange Auburn Com- ee 45.00 
dealers using their personal names |ically defective, this company will,| pany, on which the ninety-day Our body department will care for 


in firm names. 


* a e 


May, when Wallace stepped in | 
as used car head, the manage- | 
ment looked about for some kind of | 
Other 


N 





firms | It somehow 


| pair said automobile free of charge.” 


| warranty policy has not yet expired. 
J. K. LAWRENCE. 


at any time within said period, re- 


* * 
HE buyer likes to get a docu- 
ment of this kind. It helps sell. 
carries confidence and | 


* 


* » + 


HE editor of the Co-cperator be- 
lieves that is is persistency that 


all body and fender repairs. 


Page 5 discusses grease and brake 


linings as follows: 


x 


HOW LONG 


* * 


a guarantee plan. : 
galore were i. similar plans with | 800d will. finally gets results. But it must be| H4s the present grease been do- 
catch names. Finally, an aden | Mr. Wallace keeps his own used | persistency prompted by a desire to ing duty in the transmission 
ing agency suggested the “Book of |car record, which is compact and/do a good job in a way that will and differential cases of your car? 

|Facts.” This is printed as a four-|complete. Across two pages of a benefit the greatest possible number It is a matter of only a tew mo- 
page leaflet, 5x7 inches in size (per | ledger he carries the data as fol-| of people. ments to have them refilled, and the 
page). The first page bears the | lows: Used car number (this num- Each month the company offers ©*pense 1s almost nothing. 
title, and under it, “The Truth, the} | ber adopted locally when car is re-|a special repair job. The Septem- Replace grit with grease. 
Whole Truth and Nothing But the ceived in steck), number of receiv-|ber offer, played up on Page 1 of REMEMBER 
Tr uth. ” The inside pages are used | ing slip which has been sent to the | the Co-operator, was described as Not only your own life, but the 
for “a true statement of the his-|0ffice as a cash item, man from | follows: lives of others depend on your 
tory and mechanical condition” of | | whom purchased, motor number of | SPECIAL OFFER brakes. Worn out brake lining may 
the car concerned. Items include | ¢ar. license number, type of body, ' a be the cause of much unhappiness. 
make of car, motor number, serial |C0St, reconditioning expense, date | for Our special September four-wheel 
number, model, year, number of |taken in, record of man buying | SEPTEMBER, brake lining price 
ylinders, previous owner (address | Car; salesman who sold it. This iS} Adjust Valves, $19.90 
and phone); history (as far as|@N accurate check, looked over at a Adjust Brakes, instead of 
known is definitely stated); me-|glance. The slow sellers stand out Adjust Carburetor, $22.00. 
chanical condition as to motor, | like a sore thumb on these pages. «¢ 
carburetor, transmission, clutch, | ‘ ’ 
brakes, front axle, rear axle, drive | Staff Backs Up Blangey Book of Facts 

| shaft, universals, starter, battery, | 


ignition; 
monthly payment and used car 
number. These statements are then 
| guaranteed with a signed bond, that 
is placed on the fourth page of the 
leaflet or “book,” as it is called. 
Thisis signed and executed before 


a notary public by President Blan- | 


gey, himself. This guarantee attests 
the truth of every statement made. 
The bond reads: 

“This bond is the personal guar- 
antee of the undersigned, attesting 
the truth, the whole truth and noth- 
ing but the truth of the statements 
contained in this ‘Book of Facts’ as 
to the age, mileage, previous owner- 


sale price, down payment, | 


ships and mechanical condition of | 


the used automobile described here- 
in, to the very best of obtainable | 
| knowledge, together with the item- | 
|ized particulars concerning the re-| 
conditioning of the said used auto- 
mobile before it was offered for 


Cu ee ea 





A. F, BLANGEY, president of the A. F. Blangey Motor Companuy, Inc., 


Seattle, near middie of second 


row (standing) in light suit and wearing glasses; the office help, department managers, service floor 


attendants; 


the two rows seated show the mechanics and service men, 


About 10 per cent. of the 


staff were not present when this picture was taken 
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1930 Production 


"WN a recent issue of The Automotive Daily News there was | 

printed an estimate of 1930 production, based on the 
output for the first eight months of the year. According} 
to. careful analysis, the best figure for the present twelve- | 
month period that we can reach is about 3,750,000 vehicle | 
‘units. This includes domestic and Canadian production and | 
vehicles built for the export market. At the beginning of 
‘the year authoritative estimates paced the 1930 production | 
‘at about 4,200,000. Since then many things have happened | 
_to alter the course of industrial activity. 

Granting the reasonable accuracy of the estimate of, 
3,750,000, our production this y 
from that of 1929, which totaled 5,621,709. 
with the 4,601,141 vehicle units manufactured in 1928. 

















It will compare | 


We| 


rey ; 
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Scaling of Steel at Forging 


By W. E. JOMINY 
D. W. MURPHY 
One of the metallurgieal factors 


|involved in heating steel] for forging 


is the scaling of the steel. This 
scaling, which is more or less taken 
for granted in any forge shop, is 
really more of a factor than is 
usually realized. 
appreciated that scaling enters defi- 
nitely into a number of items of cost 





It is not always} rate of flow is small. 


Other investigators have coen- 
ducted tests on the scaling caused 
by air, water and carbon dioxide 
up to 1832 degrees Fahrenheit, but 
did not state in their reports the 
rate of flow of the gaSes. This rate 
of flow has an appr€ciable effect 
on the rate of scaling when the 
The lack of 
this information, therefore, in the 
results reported by these investi- 


other than the mere loss of metal/ gators limits the possible applica- 


and, further, that scaling is an im- 
portant cause of a number of un- 


tions of their data. 


The study was limited to the 


desirable qualities in the finished | action of the gases: carbon dioxide, 


|forging. A consideration of the fol-| steam, oxygen and air on steel at 


lowing facts will give some idea of| forging temperatures. 


the diffjculties resulting from the 
presence of scale and of the added 


The steel used in the test was 
t§-inch round S.A.E. 1015. steel. 


costs of finished forging due to|The temperatures at which tests 


sealing: 





G~- Thermoceuple leads 
H - Gasmiet from flew meter 


A- Porcelan tube 

B - Carberundum muftte 

C - Sample 1 - Frent muffle brick 

D - Fue brick plug J - Brick te close tude 

F - Thermoceupie protection tube K - Gas sampling tube te 
thermocouple inside siphor sampler 


Fig. 1—Diagram of Gas Furnace Used in 
Scaling Tests. 


1. Scale from steel reacts with 


ear will be off 33 per cent. most refractories to form a relatively | 


low melting compound. This reac- 
tion greatly shortens the life of 
furnace floors and other refrac- 


were made varied from 2000 to 2500 
| degrees Fahrenheit, and the periods 
of exposure varied from 5 to 160 
minutes. 

In conducting the tests a sample 
of steel was placed in a_ tube 
through which the gas to be in- 


rate and which had been previously 
heated to the desired temperature. 
The steel was allowed to be exposed 
to the conditions of. the tests for a 
predetermined period of time, after 
which the steel was removed from 
| the furnace and dropped into cold 
| distilled water to stop the reaction 
quickly and to split off part of the 


_| Scale. The remainder of the scale 


| was removed by electrolytic pickling. 
|The steel sample was carefully 
weighed on an analytical balance 
| before it was placed in the furnace 
} and again after the scale was re- 
moved. From the_ difference in 
| weight the loss of steel per 100 
square inches of surface exposed 
was Calculated. 

Before any scaling tests could be 
made, it was necessary to develop a 


vestigated was passing at a given | 





This reaction is known to produce 
scale, although, since the time of 
cooling is very short, the amount of 
scale produced is small. Another 
disadvantage is that the steel sam- 
ple travels through air for a frac- 
tion of a second before it becomes 
|1mmersed in the water. For these 
|reasons, a few tests were made in 
|which the steel sample was 
quenched after heating in an at- 
mosphere that would produce no 
scale and the amount of scale found 
;on the steel after quenching was 
| Measured. This was found to be 
about 0.003 pound per 100 square 
inches of surface. However, when 
the sample is’ coated with scale, 
as it was in: all the tests, this 
| Scaling due to brief exposure to air 
;and water is probably very much 
| less. 

| The furnace used for the tests 
| consisted of a gas-fired muffle fur- 
|nace through which was placed a 
| forestain tube with glazed finish on 
|the outside. Fig. 1 shows a dia- 
| grammatic sketch of the furnace 
j}and furnace equipment. The longi- 
| tudinal placing of the sample in the 
| tube was such that the bead of the 
| thermocouple was at about the mid- 
|dle of the steel sample and. about 

% to % of an inch from the sam- 
ple. 

Before making a test, the gas to 
| be used was always permitted to flow 
|through the tube for a period of 
jabout twenty minutes, after which 
; an analysis was made of the gas 
;coming from the tube, in order to 
| determine whether the air in the 
tube had been washed out by this 
| process. If no oxygen was found in 
|the test, the gas was considered 
| sufficiently pure for use in the con- 
¢duct of the test. The gas analyses 
| were made with a modified Wil- 
\liams Orsat gas analysis equipment, 
the modification of the equipment 
being a substitution of a sample 
burette, which could be read more 





(Continued on Page 7) 





|tories with which the scale may COMING EVENTS | 


| method of removing the scale from | 
;}come in contact. 


the steel. The method which proved | 





have to go back to 1927 before we get a yearly production 


below the figure that we shall achieve in 1930. The 1927 


total vehicle output was 3,580,380. 
This 1930 production, however, is more than a mere | 
Gropping of output to meet economic stringency. It is the| 
redemption of a promise, made or implied by the manufac- | 
turers to their dealer organizations, to let production follow | 
demand, instead of letting production run riot, while dealers | 
strove despairingly to create demand. | 
When 1931 rolls around the automotive industry should | 
be found in about as completely liquidated a condition as it 
is possible for a business to reach. Dealer stocks have been 
‘dropping month after month during the present year. The 
buying season next spring will find dealers generally ready | 
to profit immediately from the orders they will get. 
If the lesson of 1930 sticks in the automotive industry, 
we may some day look back on this year of grace as the most 
useful we have enjoyed or endured. 


Price Stability 

NE branch of the great automotive industry which has, 
probably suffered more from the uncertainty of prices | 
of its raw materials is that which gives us our tires and 
tubes. During the past few years, partly due to the inter-| 
vention of the British restriction scheme, the price of rubber | 
has bounced around in a manner that was calculated to put 
users of the product in a frenzy. Did a manufacturer form 
the opinion that crude rubber had reached a bottom price 
and commit himself for purchases to cover some months’ 
needs, this elastic substance promptly dropped to new levels 
of price depression. On the other hand, if the unfortunate 
user figured on lower prices and did not get sufficient stock 
in hand, rubber bounced out of a price slump and soared 
skyward. The numerous red ink notations in the tire field 

‘could be, traced to this source. 
Not long ago Sir Erie Geddes, chairman of the Dunlop 
Plantations Company of London, announced that his organi- 
zation was producing rubber that costs less than 8 cents a 





2. Scale from the steel occupies 


most satisfactory consisted in | SEPTEMBER 


space in the forging dies, and results | quenching the steel in water at the 


in parts with wrong dimensions. It 
can be and often is scraped off be- 
fore forging, if excessive, but this 
process requires additional labor. 

3. Scale formed on steel causes a 
loss in the weight of steel, and there- 
fore causes an economic loss equal 


end of the heating, which not only 


stopped the scaling reaction quick- 


| ly. However, all of the scale does 


not come off when the sample is 











Less m Lbs per, 100 Se_ln 


Fig. 2 
Gases on Scaling of Steel. 
to the value of the steel transformed 
into scale. 

4. Scale on steel sometimes causes 
sticking of the forging in the forg- 
ing dies. This, of course, causes 
increased labor costs. 

5. Scale on steel sometimes gets 
pounded into the forging, causing 
weak spots in the forging and points 
at which cracks develop easily, This 
embedded scale also sometimes 


;}causes machining difficulties. 


6. Most forgings must have the 


scale removed before the forging is | 
machined or used. This removal of | 


the scale, whether by pickling, tum- 
bling or shot blasting, is more ex- 


|pensive the deeper and more ad- 


herent the scale. 
It is evident that the presence of 





© & 
Rete of Flew 


wo 36 S00 MO 
~ Feet per Minute 









900 


Curves Showing Effect of Rate of Flow of Oxidizing 


| to remove the remainder of the 


| scale. The removal of this remain- | 


|} ing scale was found to be best ac- 
| complished by means of an elec- 
trolytic pickling bath, using a lead 
anode and making the specimen the 


| 


potential difference of three volts. 
A blank of similar size and surface 
|was immersed in the same solution 
|with the specimen and carefully 
weighed before and after the pick- 
ling action. The sample was pickled 
in this solution for a period of time 
| from fifteen minutes to three hours, 
depending on the. type of scale, the 
average time being about forty-five 
|minutes. The blank placed in the 
|solution with the steel seldom lost 





split off most of the scale but also | 


| quenched in water so that the sam- | 
| ple must be treated further in order | 


| cathode, using a 4 per cent. solution | 
of sulphuvic acid in water and a/ 


*2 26—Chicago, Il. American Society of 
Mechanical Engineers Iron and Steel 
Division meeting. 

| 22-26—Chicage, Ii. Ameriean 

| Society meeting. 

22-24—Niagara Falls, Ont. American Gear 
Manufacturers Association semi-an- 
nual meeting. 

22-26—Chicago, Ill. Society 
Treating meeting. 

22-26—Chicage, Ul. American Society for 
Steel Treating meeting at Stevens 
Hotel. 

29-Oct. 4—Pittsburgh, Pa. Nationa) Safety 
Ceuncil Annual Safety Congress. 


OCTOBER 


2-12—Paris, Franee. Automobile Saion. 
6- 7—Reading, Pa. Pennsylvania Automo- 
tive Association Convention 


Welding 


for Steel 


6- 8—Tulsa, Okla. American Society of 
Mechanical Enigineers Petreleum 
meeting. 


6-11—Washington, D. C. Sixth interna- 
tional Road Congress. 

6-11—Washingten, D. C. American Road- 
builders’ Association Convention. 

7- 8—Detreit, Mich. Society of Automo- 
tive Engineers production meeting 
at Book-Cadillac Hotel 

13-15—French Liek Springs, Ind. American 
Society of Mechanical Engineers 
general meeting. 

| $4-15—Syracuse, N. ¥. New York State 

| Dealers’ Association Conventien. 

England. Olympia Motor 


| 16-25—London, 
| Show 
22-24—Pittsburgh, Pa. Society of Automoe- 
tive Engineers transportation meete 
ing 
11-26—DaNas, Tex. 
mobile Show. 


NOVEMBER 


4- 7—Chicago, I. Nationa) Tire Dezlers’ 
Associatien Convention 
i- 8—Cleveland. National Battery Manu- 
facturers Association meeting at 
Hollenden Hotel. 
6-16—Berlin, Germany. 
tomobile Show. 


Southwestern - Auto- 


International Au- 


&-15—Chicago, Hl. Automobile Saion at 
Drake Hotel. 

13-19—Cleveland, ©. Motor and Equip- 
ment Association and National 
Standard Parts Asseciation, Joint 
Show. 

13-23—Paris, Franee. Commercia) Vehicle 
Salon. 


14-15—Les Amgeles. Western Meter Clubs 


conference. 


. j ings "eo ¢ . : . > is base ; Tae ; DECEMBER 
pound in Singapore and expected soon to reduce this base aie in a finished drop forging | more than two milligrams in weight, | 6-1;—Brussels, Boigiums "Automobile Ex- 
+ te 6 cents per pound. which results from the action of the | indicating that the amount of steel | hibition. 
: JANUARY 


Sir Eric stated that the present overproduction of atmosphere in the forging furnace | dissolved in the pickling solution 


rubber was due to the Stevenson restriction act, which had 

; encouraged enormous production of rubber under Asiatic 

ownership. Asiastic producers must get a minimum of 17 
‘cents per pound to show a profit in the London market. 

The 8-cent rubber, which Sir Eric Geddes talks of, has 

been made possible by scientific management, mass produc- 

, tion and the other weapons of big business. The small 

Asiatic producers cannot meet this competition. From all 

‘ of which it seems hopeful that eventually crude rubber prices | 


will be stabilized, so that manufacturing users will not have 
to embark in'a gambling venture every time they make a 
commitment to coyer future needs, 


seriously affects its quality and adds 
considerably to its cost. This in- 


| vestigation was undertaken in order 


to make a study of the phenomena 
of scaling of steel at forging tem- 
peratures in the hope of throwing 
some new light on the principles 
involved, with the ultimate objective 
of improving the method of heating 
forgings. 
Previeus Work 
No previous work apparently has 


been carried out on sealing at tem- | is open to some slight objection due | 


peratures around. 2,300 degrees 


: Fahrenheit, 


| Was practically negligible. 

| The scale was filtered from’ the 
| distilled water into which the sam- 
| ple was quenched and weighed. To 
| this weight was added the scale 
|which came off in the electrolytic 


solved in this bath was then also 
determined. By adding these three 
| values, it was possible to determine 
| the weight of scale removed which 
| could be compared with the weight 





| to the reaction of the steel] at forg- | 
| ing temperatures with the water.| 


| pickling bath. The scale which dis- | 


3-10—New York. National Automobile 
Show. 
&—New York City. Society of Automo- 
tive Engineers’ annual dinner. 
10-16—St. Leuis, Mo. National Roadbuild- 
ers’ show and convention: 
17-24—Detreit, Mich. Annual] 
Convention Hall. 
19-23—Detroit, Mieh. Seciety of Automd- 
tive Engineers’ annual meeting. 


21-31—Chicago, Il. Nationa) Automobile 
Show. 


Show, 


FEBRUARY 


| %-14—Los Angeles, Cal. Automobile Salon, 
16-20—San Franeisco. Society for Steel 
Treating National Western Metal 
and Machinery Expesition. 
21-28—San Franciseo, Cal. Automobile 
Salon, 
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NATIONAL CREDIT OFFICE 


COMPLETES JOBBER SURVEY 


Slower : Turnover of Working Capital: in Jobbing 


Industry Noted as Result of Expansion 





- 


° 


. By M. H. STOCKING 
LEVELAND, Sept: 25.—A slewer turnever of working 
capital.in.the autemotive jobbing industry than was 
the case a few years ago is indicated by a study recently com- 


‘pleted by the National Credit 


Office, with headquarters here. 


This is believed to be indicative gf a growing tendency on 
the part of jobbers to open branches. 


About 55 per cent. of al- jobbers 
are shown to be good credit risks in 
varying degrees. In another group 
constituting 35 per cent. of all job- 
- bers financial strength is less evi- 
dent, although the records’ reveal 
that this group maintains the best 
collections, a ferty-day average peri- 
od bettering the average for the in- 
dustry, which is slewer than the 


generally accepted standard of forty- 
five days. a 

The average collection period in 
the autemotive jebbing industry is 
forty-eight days. Annual inventory 
turnever is 2.8 and turnover of net 


worth 3.17. Net profit on sales 
averages 4.57 per cent. 
Somewhat surprisingly, jobbers | 


with the highest credit rating are 
not the best money makers. In fact, 
they are at the foot of the list. 


About 10 per cent. of the 4,000-odd | 


jobbers included in the National 
Credit Office’s survey are shown to 
be hazardous credit risks. The ab- 


surdity of selling to this group mere- | 


ly for the purpose of obtaining dis- 
tribution, says the survey, is ap- 
parent from the fact that the credi- 
ters have slightly more at the risk 
of 
holders. 
Figures 


were obtained through an analysis 
by the automotive division of the 
National Credit Office of the fi- 


No.of Percent. 
Jobbers. of total. Rating. 
234 6.3 A 
162 18.3 B 
1,252 30.0 Cc Fair 
1,471 35.0 D 
428 10.3 Ec 
4,177 


The average statement for the in- 
dustry was built up by multiplying 


each percentage item of the com- | 
mon size statement of each classi- | 


fication by the percentage of job- 
bers of each classification named in 
the survey. 

“The fact that the current ratio 
in alk but the ‘E’ jobber is above the 
generally accepted standard indi- 
cates the fallacy of depending on 
this factor only in making a credit 
decision. 

“A comp?rison of quick assets and 


the business than the _ stock- | 


upon which these and| 
various other conclusions are based | 


Entitled 


nancial statements of -4,177 jobbers 


(branches. excluded) throughout the; 


United -States and Canada. Of 
these, however, 714-appear as ex- 
chasive distributors of radio equip- 
ment; while 917 handle radio equip- 
ment in addition te automotive and 
other lines. Most of the conclusions 
apply only to automotive jobbers. 

“& great deal has been written,” 
says the survey, “in an effort to 
help the jobber move his merchan- 
dise, to properly budget his ex- 
pense and’ to ‘function in accordance 
‘with the necessities of the manu- 
facturers whese lines he stocks. 

“Yet few manufacturers have ever 
thoroughly analyzed the statements 
of prospective or actual customers 
in an effort: to defintely determine 
the factors which make one jobber 
a safe and valuable medium of dis- 
tribution while establishing another 
as a failure.” 

The National Credit Office, in 
| making this survey, used the list of 
4,177 jobbers covered by its monthly 
report showing detailed information 
concerning each of these jobbers, 
including the number of salesmen, 
average inventory and annual vol- 
ume, association or associations with 
which affiliated and the credit 
classification.of the jobber. 

In the analysis of financial state- 
ments a considerable number were 
reduced to common size or percen- 
| tage basis. From the list of 4,177, 
fundamental differences are brought 
out in the following five-way classi- 
. fication: 








Entitled to requirements 


to reasonable requirements 
risk for moderate amounts 


Caution necessary 
Hazardous credit risks 


| quick debt discloses that the ‘D’ and 
|‘E’ accounts do not have sufficient 
}cash and receivables to meet cur- 
rent liabilities. 

“Since the working capital of 
| both ‘D’ and ‘E’ accounts is exceed- 
'ed by the inventory, it is reasonable 
| to question the investment in mer- 
|chandise which is turning only at 
|the rate of 134 and 153 days, re- 
| spectively. 

“The slower 


IMPORTANT RATIOS 


turnover for these 
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classifications tends to lewer the 
average for the industry to more 
than a-point below the four times 
annually, which was generally ac- 
cepted as standard several years 
ago. This slowing up in the average 
for the industry may be indicative 


of the growing tendency on the part | 


of jobbers to open branches...’ 


Important ratios brought out by 
the survey are shown in the accom- 
| panying table: 
': The survey points out that “A,” “B” 
and “C” average statements indicate 
a geod current ratio with a tendency 
to increase the amount invested ‘in 
invéntory ‘at-each ‘decline in the 
classification.. Fhat the inventory 
turnover of the “A”’ acounts is only 
3.7 times annually, whereas the “B” 


and “C” aécounts stand at 3.8, is ac- |- 


counted for by the fact that the “A” 
acceunt is, in the majority of cases, 
a’ jobber of light hardware ~ with 
many. mere tines than the “B” and 
“C” accounts. 

“In the case“ef many ‘D’-and ‘E’ 
acceunts,”- says the survey, “it is 
even suggested that no’ physical in- 
ventory may have' been taken re- 
centiy, atid the excessive merchan- 
dise item represents physical in- 
ventory plus the less on obsolescent 
goods, which may or may net have 
been sold. 

“The worth te debt comparison 
for the favorable classifications is 
better than the average for the in- 
dustry and the ratios serve to point 
out the unsatisfactory condition of 
the ‘D’ and ‘E’ accounts, particu- 
larly the latter, where control has 
been lost. Of necessity the ‘D’ and 
‘E’ accounts are forced to borrow 
from the banks, in the majority of 
cases their full line, and secure the 
help of trade creditors in carrying 
heavy inventories. Velocity of sales 
must be improved for it is proble- 
matical whether additional capital 
could be interested, although a re- 
tirement of a substantial portion of 
the “indebtedness would certainly 
tend to strengthen the security of 
the trade creditors.” 

In the “D” classification it is sug- 
gested that a large percentage of 
assets invested in slow turning re- 
ceivables indicates either time sales 
or credit leniency. The nominal in- 
vestment in fixed assets by the “D” 
jobber immediately suggests, says 
the survey, that information be se- 
cured as to the rent paid. On the 
other hand, the heavier average in- 


vestment in fixed assets of the 
favorably classified jobbers indi- 
cates that they are competitively 


under heavier overhead expense be- 
cause of the larger percentage. of 
fixed assets mortgaged, larger bank 
loans and loans from other sources, 
and a larger amount of preferred 
stock outstanding. 

The accompanying table, showing 
important ratios, reveals that the “A” 
group of jobbers obtains a net profit 
on sales of only 3.03 per cent., which 


is lower than that obtained by the | 


“E” or “hazardous credit” group. 
“Profit on sales may be termed 


satisfactory,” concludes the National | 


Credit office, “only in the case of 
the ‘B’ and ‘C’ accounts. These two 
groups show profits of 63 and 5.74 
per cent., respectively, against a 
weighted average of 4.57 for the in- 
dustry. 


Weighted 
Average | 
A B Cc All Automotive D E 
: Jobbers 
Average Net Worth.............. $335,750 149,850 63,900 82,800 35,849 21,070 
Total Assets & Total Liabilities. ..$395,000 185,000 90,000 120,000 56,000 43,000 
a NE oe nico cc rk keke $762,150 412,590 196,816 234,750 126,875 74,375 
Turnover of Net Worth....... 2.27 2.76 3.08 3.17 3.54 3.53 
Average Net Profit on Sales...... $ 23,090 25,995 11,300 10,730 4,240 2,385 
% Net Profit on Sales........... 3.03% 6.30 5.74 4.57 3.34 3.21 
% Profit on Net Worth.......... 6.98 % 17.30 17.70 13.60 11.82 11.39 
i ad ne i Be 6.50 4.74 3.20 2.80 2.42 1.59 
Worthing. Gonitels.: 25:55. ...0c00. 229,495 108,780 46,080 60,480 26,492 12,384 
Quick Assets to Quick Debt...... 3.12 2.20 1.55 1.10 81 5T 
Turnover of Working Capital.... 3.32 3.80 4.25 3.90 4.18 6.00 
Collection Period (Days)......... 46 days 44 days 44 days 48 days 40 days 51 days 
Annual Inventory Turnover days. 98 days 94 days 95 days 128 days 134 days 153 days 
Annual Inventory Turnover times 3.7 3.8 3.8 2.8 2.7 2.5 x 
Net Worth Rep. by Fixed Assets.. 31.5% 21.8% 25.0% 25.0% 15.4% 35.2% 
Net Worth Rep. by Quick Debt... 12.6 19.4 32.8 40.7 55.5 98.0 
Net Worth Rep. by Totai Debt... 17.6 23.4 41.0 45.0 55.6 100.4 
/ 
Working Capital Rep. by Inv. .... 61.3% 67.5% 17.5 % 94.0% 116.2% 94.0% 
Inventory Rep. by Quick Debt... 30.0 39.8 68.5 595 62.5 59.5% 
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WHOLESAL 


.the support of the retailer. 











| Editor’s 


Column } 


WHOLESALERS who sell to the 
retailer first and then to the 
retailer’s customers at. wholesale 
are “not only injuring their trade 
but their own business as well. 
This unethical wholesaler often 
wonders why the retailer does not 
meet his obligations to him on time, 
and usually it is this kind of 
wholesaler who jis the first to put 
a’ retailer in bankruptcy if the re- 
tailer finds himself in financial 
distress. 
After being in business for over 
twenty-one years, one retailer says 
he came to the conclusion that it is 
‘the retailer's own fault, to a great 


—_ 





extent, that this condition exists. , 


DISTR 
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on discharge. 
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REPLACEMENTS 


Battery Service Chart i 
Published by Vesta - 


A condensed wall chart of battery ~~ 
information has been‘ published by 
the Vesta Battery Corporation, Chi- ~. 
cago. P 

This chart is of heavy off-set ~— 
stock, 12x18 inches in size. While 
it was prepared especially for Vesta 
dealers, a copy will be supplied to —. 
any battery dealer.. This chart is ~ 
divided into two sections, “symp- — 
tom” and “remedy.” The former is <> 
divided into two groups, “The bat- ~ 
tery -has not been opened” and  ~ 
“The ceHs have been opened for «. 
examination.” , “ 

‘‘Fhere are three separate classi- 
fications under “The -battery has 
not been opened.” First; battery in 
the car;second, on charge; third, 
In each case a num- 
ber is assigned to cover the par- 





a mm 


~ 


Retailers should be interested in | ticular condition of the battery, 


the methods of distribution and the 
ethics of the wholesalers with whom 
they do business, ‘he said. They 
should not patronize an unethical 
competitor. 

Almost every wholesaler who does | 
a retail business, and there are quite 
a number of them, has admitted in | 
the course of conversation that al- | 
though he sells a lot of merchandise 
at retail, he could not exist without | 


Selling to retailers enables retail- 
ing wholesalers to buy in_ large 
quantities and to retail at wholesale 
prices at a profit. 

Every retailer should know about 
this, and should know the distribu- 
tion methods and the ethics of the | 
wholesale house with which he does 
business. | 


REAL ESTATE boards throughout 
the United States are forming | 
property-owners divisions to work 
for fairer taxes on real estate. Just | 
as soon as the preliminary organi- | 
zation work is out of the way there | 
is to be undertaken an intensive re- | 
search in the field of local and state 
taxation. The search will be based | 
on four questions and the third of | 
these is: 
Can sales taxes be used as 
method of relieving real estate? | 
In New York, a state-wide body of | 
property owners is_ being formed, | 
and it is announced that one of the | 
chief purposes of the organization | 
will be: |- 
To relieve real estate from the | 
present inequitable distribution of 
taxes Y 
Supporting the contention that 
the tax upon real estate is inequit- | 
able and unjust, it is said: 
Although representing only about 





state, real estate has to pay more | 
than three-fourths of the tax bill 
in most cities. 

Probably there has never been a 
time, except in case of war, when 


| more powerful arguments for a sales | 


tax have been advanced than those 
now being put forward 

The proponents of the sales tax 
have at hand two of the strongest 
arguments that can be advanced in | 
any cause: (1) Sympathy for those | 
in distress; (2) More money in the 
pockets of the great army of rent 





payers. 
Even though it should be neces- 
sary for the state of New York to} 
tin dnew sources of revenue to keep | 
up with the ever-increasing cost of | 
government, this does not mean that | 
a sales tax must be accepted. Be- 
cause more money has to be raised | 
for state purposes does not mean | 
that legitimate business must be| 
hamstrung; that the nose of the tax 
snooper must be continually in every | 
merchant's cash register. 
To sit back and talk About the | 
injustice of a sales tax, or a luxury 
tax, will not get very far if the} 
advocates of the sales tax are! 
backed by gigantic organizations of 
real estate owners and rent payers. 
If the merchants in every line of 
business fail to organize against the 
sales tax wave that is sweeping the 
country, there is good reason to be- | 
lieve that numerous states will be 
burdened with this cumbersome | 
method of getting more money into 
the public treasuries. 
Particularly does it behoove the 
automotive industry to be equipped 





spate 


one-third of the gross wealth of the | Corporation 


| steadily. 


“By referring to the cerrespend- 
ing: number of “remedy”. an exami- 
nation is given of the condition 
and the.-action which should be 
taken, ‘ ; 


« 


BUDD DISTRIBUTOR ; 
OPENS NEW BRANCH * 


‘Philadelphia, Sept. 15.—United - 
Wheel and Rim Service, Inc., Phila- 
delphia distributor for Budd 
Wheels, has opened a new branch 
at the fermer establishment of the 
Miller Wheel Service, Evergreen and 
Thompson Streets, Harrisburg, Pa., 
where it will give more complete 
wheel and rim service through the 
central section of Pennsylvania. 

The branch will carry a complete 
stock of wheels, rims, brake drums 
and parts, will handle sales to truck 
branches and car distributors, and 
will cover Columbia, Cumberland, 
Dauphin, Juniata, Lancaster, Leba- 
non, Lycoming, Mifflin, Menteur, 
Northumberland, Perry, Snyder, 
Sullivan and Union counties. 


len eo eee: 





WV holesale 
Brevities 


——_— a  —  — <m =) == > ame 0 ame, 


Newark, N. J., Sept. 25.—The Bel- 
den line of automotive wire and 
cable has been added by the follow- 
ing jobbers in this state: Middlesex 
Auto Parts Company, New Bruhs- 
wick; Niles Auto Parts Company, 
Elizabeth; R. & C. Auto Parts Com- 
pany, Trenton; Auto Gear and Axle 
Newark; S. Barnett 
Auto Parts Company, Hoboken. 


Seattle, Wash., Sept. 25.—Triangle 
Automobile Parts Company has 
just added Hastings rings to its 


stocks, according to Manager Wal- 


lace Cathcart. 


Ardmore, Pa., Sept. 25.—The Main 
Line Motor Parts Company has 
moved into a new location which 
places it in better position te handle 
the trade, which is _ increasing 
The new headquarters are 
at 69 East Lancaster Ave. 


Philadelphia, Sept. 25.—The Rec- 
ord Sales Company, jobber of auto- 
motive, electrical and battery sup- 
plies and service station equipment, 
formerly of 1602 Fairmount Ave., 
has opened quarters at 641 Nerth 
Broad St. 


Newark, N. J., Sept. 25.—The W. E. 
Pruden Hardware Company, auto- 
motive jobber, now located at 45 
Williams St., is moving to larger 
quarters next month, according to 
John Knox, manager. 


Seattle, Wash., Sept. 25.—Grant 
Auto Electric has been appointed 
official sales and service station for 


S. & M. Lamp Company, Los 
Angeles. 
to combat the sales tax agitation. 


Merchants who deal in so-called 
necessities, if they are organized, 
may be able to postpone a general 
sales tax by urging that sales of 
luxury alone should be taxed. 
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Scale and Oxides Removed 
Electro-Chemically 


of the 


SSUANCE of a United States! 
patent on the Bullard-Dunn 
process, an electro-chemical clean- 


ing method for removing scale and | 


oxides from the surfaces of metals 
without damaging effects, was re- 
cently celebrated by the Bullard 
Company, Bridgeport, Conn., 


in the ; 


form of a reception and demonstra- | 


tion. The patent was issued Sep- 
tember 16. 


The Bullard-Dunn process re- 


Moves scale and oxides from metal | 


surfaces by the action of hydrogen 
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electrically generated on the surface 
metal beneath the scale or | 
oxide. Protection of the surface | 
from pitting, etching and hydrogen 
embrittlement is accomplished by 
the instantaneous coating with a 
lead film of the clean spots on the 
surface of the metal as the scale is 


removed. 
The process does not chemically 
attack the cleaned surface of the} 


|cieties taking part in the National | 


'and Ammonia—A. B. Kinzel] and | 
iJ. J. Egan, 


‘Island City. 





original metal to cause reduction of | 
erosion. An outstanding | 
feature of the process is its ability | 
to reach and thoroughly clean re- 
cessed surfaces otherwise  inac- | 
cessible to such cleaning methods | 
as sandblasting or scratch brushing. 
|It is said to be extremely simple 
land the ordinary shop man can, | 
after brief instruction, produce good) 
| results. 

Economies effected in tool room 
; use of the Bullard-Dunn process are | 
declared important because intricate | 
dies may be thoroughly de-scaled, | 
/easily and rapidly, after hardening | 
and drawing or when being returned 
}to service after storage and while | 
being cleaned can be thoroughly in- 
spected for hardening cracks or 
other defects. ; 

In the fabrication of 
steel or rustless iron the formation 
| of chromic-oxide, exceptionally | 
abrasive, is the definite but un- | 
fortunate result of each annealing 
operation. This oxide is particular- | 
ly destructive to dies and tools. Use | 
of the new process assures the com- | 
plete and thorough removal of | 
resulting in increased useful 
jlife of tools and dies, increase of 
the productive capacity of the forg- 
ing or polishing departments and | 
reduction to a marked extent of the | 
cost of wheel-renewal. 

Research leading to the develop- | 
ment of the process began four years 
ago, when the Bullard company es- 
tablished a department for the pro- | 
duction of automobile bumper bars. 
One of the problems encountered 
was that of removing the black heat 
scale formed on these parts during | 
the tempering treatment. The parts 
could not be polished properly or| 
economically until this scale was | 
completely removed. Tumbling, 
sand-blasting, sand-rolling, pickling | 
and electro-pickling were tried, but 
none of these processes proved sat- 
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| Company, Buffalo, N. Y. 
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| A. Comstock, Peoples Gas 


| Rust Engineering Company, 


| Company, Duluth, Minn. 
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TODAY AT THE NATIONAL. 
METAL CONGRESS 


The following papers will be read 
at the several meetings of the so- 


Metal Congress in Chicago Friday, 
September 26: 

A. 8. S. T. 
in Packing 


Nitriding Materials | 


Union Carbide and Car- | 
bon Research Laboratories, Long | 

in Nitrid- | 
and H. J. 
Corporation, 


Further Investigation 
ing—Robert Sergeson 
Deal, Republic Steel 
Massillon. 

Nitriding the Larger Forgings— | 
J. H. Higgins, Camden Forge Com- | 
pany, Camden, N. J. 

Nitriding Furnaces and Their | 
Equipment—W. J. Merten, Westing- 
house Electric and Manufacturing | 
Company, East Pittsburgh. 

Microcharacter Hardness Tester 
|—C. H. Bierbaum, Lumen Bearing 


Relation of Structure to Surface | 
| Hardness of a Case Hardened Steel 
H. W. McQuaigq and O. W. Mc- 
| Mullan, Timken-Detroit Axle Com- 
pany, Detroit. 

Recent Developments in Gas 
Carburization—O. J. Wilbor and J. 
Light 





and Coke Company, Chicago. 

Modifying Action of Ferrosilicon | 
Upon the Process of Carburization 
—E. G. Mahin and F. J. Mootz, 
Notre Dame _ University, Notre 
Dame, Ind. 

Resistance of Steels to Abrasion | 
by Sand—Samuel J. Rosenberg, 
Bureau of Standards, Washington. 

Metastable Equilibrium in Hy- 
pereutectoid Iron-Carbon Alloys— | 
A. A. Bates and D. E. Lawson, Case 
School of Applieq Science, Cleve- 
land; H. A. Schwartz, National 
Malleable and Steel Castings sees 


pany, Cleveland. 
A. 8. M. E. 

Application of Metallic Recuper- | 
ators to Industrial Furnaces—G. 
Mantle, Surface Combustion Com- | 
pany, Pittsburgh. 

Continuous Reheating Vurnetes | 

Pitts- 





for Rolling Mills—A. L. Culbertson, 


burgh. 

Manual Semi-Automatic Devices | 
for the Protection Against Wind of 
Ore Bridges and SimilJar Structures 
—C. O. Burton, Minnesota Steel | 


| 








isfactory to the company. 


Notes on the Production, Vurifica- 


| committee, presiding. 


iL. W. Hostettler, 


|W. M. Dunlap (Aluminum Research 
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HE General Electric Company announces a new automatic welder 
for atemic hydrogen welding. This is the first application of auto- 
matic. equipment to this welding precess, previous atomic hydrogen 
welders being for hand welding only. The equipment was exhibited for 
the first time at the National Metals Exposition in _Chicago this week. 


VIBRATION MACHINE 
SPEEDS RADIATOR 
CLEANING 


tion and Uses pf Blast Furnace | 
Gases—William A. Haven, Arthur | 
G. McKee Company, Cleveland. 
Combustion of Gas in Blast Fur- 
nace Stoves—H..W. Paret, Jr., | 
Swindell-Dressler Company, Pitts- | 
burgh. 
AMERICAN WELDING SOCIETY | 
J. J. Crowe, member of executive | . 


Welding of Stainless Steel, by 
Allegheny Steel 


Company. 


Arc Welding of Aluminum, by 


| Laboratories), 
of America. 1 

Oxy-Acetylene Welding of Corro- | 
sion Resisting Steels, by W. B. Mil- 
ler, Union Carbide and Carbon Re- | 
search Laboratories. 


PHILADELPHIA SECTION 
S. A. E. HOLDS SESSION 


Philadelphia, Sept. 25.—The Phil- | 
adelphia section of the Society of 
Automotive Engineers held the first | 
meeting of the fall and winter | 


Aluminum Company 





Selvo vibration machine 
applied to radiator core 


| 
| 
| 
| 
| 
| 
| 


HAND type vibration machine ~ 

making 4,000 taps a minute has 
been introduced by the Solvo Lab- 
oratories, Inc., Milford, Conn., to 
loosen the scale and other foreign 


series in the banquet hall of the 
matter which lodges in a radiator 


Philadelphia Automobile Trade As- 


sociation. E. B. Neil was chairman | .o,. y¢ is used in conjunction with 
of the evening and the principal 7 ‘ 
speaker was John A. C. Warner, the flushing operation in cleaning 


‘Society. radiators. 


general manager of _the 


Cumulative New Commercial Car Registration Statistics, August, 1930 


Comparative figures for August, 1929, appear on Page 7. 
Returns for today: Connecticut, Idaho, Maryland, Montana, New Hampshire, North Carolina, Ohio, Oregon, Rhode Island, Virginia, Washington 


Some of this data has been published previously, but it is given here complete for the convenience of our subscribers. 
Figures in this table are from R. L. Polk & Co. of Detreit, with the exception of Dlinois, which are supplied by the Robinson Advertising Service, Springfield, Hl., and New Jersey, 
which are furnished by the New Jersey Motor List Co., New Car Division, Trenton, N. J. Readers desiring county, city or town lists, or lists of owners in any given section, may obtain 


these by addressing any of these three companies. 








Commercial Car Registrations de not include buses. 
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Scaling of Steel at Forging 
Temperatures 


(Continued from Page 4) 


accurately than the usual Orsat} 
equipment. 

The measurement of temperature | 
was by means 
Platinum - rhodium 
with a suitable refractory protec- 


tion tube, and a potentiometer. The | 20 per cent., 


temperature readings 

every minute during the time of 
testing and variations from 
average temperature 


of a platinum,| pasis of the tube cross-section 
thermocouple | that, when flowing past the sample, 


ute. The duration of the tests in 


|all cases was forty minutes. All 
rates of flow are calculated on the 
so 


the velocity will be increased about 
due to the space taken 


were made| up by the sample. 


The results of these tests show 


the | the surprising fact that with rates 
were within | |of flow higher than two feet per min- 


plus or minus 5 degrees Fahrenheit.| ute, that is to 962 feet per minute, 
The period of time the sample was| the same scaling loss is produced. 


in the furnace 
means of a stop watch from 


was counted by| Rates of flow higher than 962 feet | 
the | per minute have not 


been tested. 


instant the sample was placed in| Decreasing the rate of flow to four 
the furnace until it was removed. | 
The rate of flow of gas was mea- | 
sured by means of a mercury flow and at two feet per minute the loss 


gage calibrated against a wet test | 
meter. 


The steel sample was prepared in| of that at two feet per minute. 


every case by polishing it with No. 


feet per minute causes no change 
in the amount of scale produced, 


| drops off slightly. At 0 rate of 
| flow the scaling loss is less than 1-3 
It 
is, of course, quite probable that at 


00 emery cloth till the surface was| what is called 0 rate of flow there 


perfectly bright. 


hands once the surface was clean 
and bright. Samples wer: kept in a 


Care was exercised | was 
not to touch the sample with the) since it will be evident that it was | 


| 


some movement of the gas, | 


impossible to prevent some move- 
ment of the gas in a two-inch tube 


desiccator until they were mounted | of the length used in these tests. 
_ on the wire boat previous to placing | By 0 rate of flow is merely meant 


in the furnace 


Results of Tests 


In the case of the air, carbon! 


that both ends of the tube were 
sealed during the entire period of 
the test. 

This information serves as an in- 
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6 
Rete of Flow 


Fig. 3 


|to determine the effect of varia- 
tion in temperature on scaling. A 


uniform rate of flow of 60 feet per 
| minute was used and each test was 
|/run 40 minutes. The effect of 
scaling was investigated at the tem- 
peratures of 2000, 2100, 2200, 2300, 
2400 and 2475 degrees Fahrenheit. 
Although it was expected that there 
would be an increase in the amount 
of scale produced with an increase in 
temperature, it was scarcely thought 
that such large differences would be 
found with relatively small changes 
in temperature. The results have 
|been plotted and are displayed in 
Fig. 4. This curve shows regular 
| increase in scaling with increase in 
temperature, in fact between 2000 
and 2300 degrees Fahrenheit the 
curve is a straight line. There is a 
tendeney to a greater increase in 
{scaling with temperatures above 





dioxide and steam tests were made | ; dependent check on the results of | 2300 degrees Fahrenheit, and espe- 


to determine (a) the rate of flow 
of the gas on scaling of steel at 
2,300 degrees Fahrenheit, (b) the 


effect of the variation of tempera- | 
j}inches to the weight of the scale | 
(c) the effect of varia- | 


ture from 2,000 to 2,500 degrees 
Fahrenheit, 
tion of time of exposure of the steel 
at 2,300 degrees Fahrenheit. 

The steel used consisted of a 
bar two inches long and 13-16 
inch round, weighing approxi- 
mately 130 grams, cut from bars of 
steel of the following comr. ‘tion: 
Carbon, 0.13 to 0.15 per cent.; 
ganese, 0.49 per cent.; 
per cent.; phosphorus, 0.018 per 
cent.; silicon, 0.14 per cent. 

Having determined the effect of 
moisture in the air on the scaling of 
steel, it was necessary to make all of 
the subsequent tests with dry air. The 
next series of tests made were for 
the purpose of determining the ef- 
fect of the rate of flow of air on 
scaling at 2,300 degrees Fahrenheit. 
The rates of flow were increased in 
small increments from nearly 0 to 
70 feet per minute. From 170 
feet per minute the rate was in- 


creased to 120, then to 240, then =m 


385, and finally to 962 feet per min- 


man- | 
sulphur, 0.029 | 


jloss in weight provided of course 


| cially above 2400 degrees Fahrenheit. 


| that the average composition of the |In the tests made at temperatures 





scale remains constant. The ratio 
of the loss in weight per 100 square | 


per 100 square inches gives the 


| average iron content of the scale. 


It will be observed that this ratio 
varies somewhat. This variation 
has been found to be greater when 
air or oxygen is the scaling medium 
than when carbon dioxide or steam 
is the scaling medium. The reason 
for this difference is not known. 
In plotting the results the loss in 
weight per 100 square inches is used 
in all cases rather than the weight 
of the scale. 

The results are shown graphically 
in Figs. 2 and 3, Fig. 3 showing 
that portion of the curves under 
fifteen feet per minute presented 
in Fig. 2. So far as is known, this 
effect of rate of flow has never 
been reported and is, of course, of 
very considerable importance. We 
believe it explains some of the wide 
variations in scaling results which 
have been reported in the litera- 


A series of tests was next made 


of 2400 degrees Fahrenheit and 
jabove, the steel sample becomes 
hotter than the furnace atmosphere, 
due to the exothermic reaction 
3Fe + 20, Fe,O,-+ 270800 calories. 
;At these temperatures the rate of 
oxidation is rapid enough to in- 
crease the temperature in the heat- 
ing chamber. 

The results obtained with air at 
these temperatures, that is at 2400 | 


degrees Fahrenheit and above, do 


not represent the amount of scale 
formed at the temperature since the 
steel becomes hotter than the furn- 
ace temperature. The results pre- 
sented, therefore, merely represent 
the amount of scale formed when 
clean steel is placed in a furnace at 
these temperatures. In the case of 
test No. 551, although the sample 
was placed in the furnace at 2475 
degrees Fahrenheit, the sample be- 
came so hot as to heat the sur- 
rounding atmosphere to 2540 degrees 
Fahrenheit. This same phenomenon 
was observed in the previous work 
ef one of the authors in connection 
with a Study of ft the > burning of steel. 








Equipment - - - Savelepmeni 





Minute 


per 


0 
Feet 


-Curves Showing Effect of Variation of Rate of Flow 
of Oxidizing Gases on Scaling of Steel. 


For the tests made above 2400 de- 


degrees Fahrenheit a special refrac- | 
tory boat was used to support the} 


sample. This boat was made from 
chrompatch cement the shape of a 
segment of a cylinder about one 
inch longer than the steel sample. 
about 1% inches wide and about % 
inch thick to fit into the muffle 


tube. Two cross bars consisting of | 
small segments of thermocouple in- | 


sulator tubes were cemented on to 
the boat and the steel] sample 
placed across these bars. By 


iron oxide that might drip off the 
steel sample and the steel sample 
only touched the refractory in two 
spots. Sinee there was some fusion 
of the oxide and consequent drip- 
ping off of the sample, no attempt 
was made to determine the quantity 
of scale formed and the loss in 
weight was the only determination 
made. 


To study the effect of variations 
in time of exposure on scaling, tests 
were made at 2300 degrees Fahren- 
heit, in which the steel was exposed 
to the action of dry air for 5, 10, 15, 
20, 40, 80, and 160 minutes. The 





this | 
means the tube was protected from | 





rate of flow in all these tests was 
kept constant at 60 feet per minute. 
It must be borne in mind that the 
periods of exposure were for the 
total time in the furnace and not 
for the total time the sample was 
at heat. For instance, the samples 
heated for five minutes had barely 


reached 2300 degrees Fahrenheit 
when they were removed and 
quenched and consequently the 


amount of scale formed will repre- 
sent what is formed while the sam- 
ple is coming to heat. Greater time 
of exposure produced larger quan- 
ties of scale. However, as the time 
of exposure is increased, the rate of 
scaling is progressively slower. ‘This 
is shown graphically in Fig. 5. The 
| equation of this curve has been found 
| to be W*—0.001254t where W is the 
loss in weight in pounds per — 
square inches and t is the time o 
exposure in minutes. This equation 
will not hold so well for the points 
below ten minutes for the reason 
| just explained. 

Oxygen 

Only one series of tests has been 
made with oxygen. This series was 
made to study the effect of varia- 
tion of temperature from 2000 to 
2375 degrees Fahr. The oxygen used 
was the commercial tank oxygen 
which was found by analysis to con- 
tain 99.5 per cent. oxygen. It will 
be observed from Fig. 4 that the 
loss in weight from scaling increases 
very rapidly with increasing tem- 
perature. It will be noted that at 
2375 degrees Fahr. all the stee) is 
converted to oxide, whereas at 2300 
degrees Fahr. only 11.17 per cent. 
of the iron is converted to oxide. 
This very decided increase in the 
rate of scaling appears to be due to 
the higher temperature to which the 
steel becomes heated by reason of 
rapid reaction with oxygen. After 





(Continued oo ) Page 11) 
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- . alone they 
men never close 
a sale. But they certainly 


make selling easier— 
with their reputation for 
dependable service. 


WISCONSIN AXLE CO. 
Oshkosh 


Wisconsin 





Cumulative Now Commercial Car Registration Statistics, August, 1929 


This table is repeated for comparative purposes cnly. 


























August, 1930, statistics appear on Page 6. 
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MAJOR SPECIFICATIONS AND MECHANICAL DETAILS OF 
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Dodge Bros. | Own | 6 | 3%x4%% Pb Car DR | Own | oan D| 136 | 2665 | 6.00x20 32x86 
Dodge Bros, | Own | 6 | 3% x27% Pb Zen } DR Own | Own D| 136 | 2765 | 6.00x20 32x6 
Dodge Bros. | Own | 6 | 356x5 Pb Zen | DR | Own | Own D| 140 | 3780 | 6.00x20 6.00x20D 
Dodge Bros. | Own | 6 | 3%x5 | Pb Zen | DR | Own oo Dj; 150 | 5175 | 6.50x20 6.50x20D 
Dodge Bros. | Own | 6 | 356x5 Pb Zen DR | Own Oo D| 146 | 5543 | 32x6 32x6D 
Durant | Con 14 | 33 = D| 170 | 5789 | 32x6 32x6D 
16] 2: . / 4 | 1670 | 28x4.75 28x4.75 
- 4 — etun Ee 
Fargo Packet | Own |6|3 x4% Pb Str | NE | Own oun | 2150 | 30x5 31x5.50 
Fargo Clipper | Own | 6 | 3%x4% Pb Str | DR | Own Own — | 1835 | 5.00x19 ; 
Fargo Freighter | Own 16|3 x4% Pb Str | NE | Own com — a S.neKss 5.50x18 
Federal D | Con W 10 | 4 | 3%x4% | 24.0 | Pb Zen | DR | W-GT9 Cla B374 = s308 
Federal E6 | Con 177 |6|3%x4 | 273| Pb Zen | DR | W-G T9 Cla B370 131 | 3185 | 6.00x20 32x6 
Federal F7 'Con16C | 6 | 3%4x4% | 27.3 | Ph Zen | DR | Ow | Ti 5 +r 132 | 3269 | 6.00x20 32x6 
Federal AG Con 16 C | 6 | 3%x4% | 273| Pb Zen | DR | Own a 24.3 132 | 3765 | 30x5 30x5D 
Federal AGT Con 16 C |6| 3%x4% | 273 | Pb Zen | DR | Own Tim. 58000H 413 = Tt on toe eae 
Federal. AGTW Con 16 °C -| 6 | 3% x45 | 2731 Pb Zen | DR | Own Tim 65001H 151 | 4950 | 32x6 32x6D 
*Federal DSW Con W10 | 4/3%x4% |240| Pb Zen|P DR| W-G T9 | Cla B-374 103 oo oe sax6 
Federal T10B Con16R |6/4 x4 |384|Pb Zen|P DR| Own ' rim 582 40.8 158 | 3800 | 6.00x20 32x6 
Federal T1OW Con 16R |6|4 x44 |384| Pb Zen|P DR| Ow ama S0008S 36.3 165 | 6550 | 34x7 34x7D 
ee aoe Con eR |i 4 wn) 3e4| Pb Sir|P DR| Br 2. Tim 65201H 44.0 165 |. 6550 | 34x7 34x7D 
Federal 4CGA 5 | Con 20 R | 6| 4%x4%4 | 408| Pb Zen|P DR| Br-L.55 ae ae = 165 | 7220 | 26x7 34x7B 
Federal 4C6AB Con 20 R | 6 | 4%x434|408|Pb Zen|P D “L 55 i 13.6 192 | 8330 | 36x8 36x8D 
*Federal U6SW Con 20 R | 6 | 4%x4%4 | 40.8 | Pb Zen | P DR | oL 55 fa oe ae 192 | 8850 | 36x8 36x8D 
*Federal UGSWAB | Con 20 R | 6| 4%x4%4 | 408) Pb Zen|P DR | Br-L55 Tim SW 200 e. | oS 34x7D 
Federal X8 }Con BT |4/5 x6 | 40 | Pw Zen | Vac AB | Br-L.60 Tim 68T00DP 03 = | oe ioe =< 
Federal X8h | Con 21R |6/| 4%x4% | 459/Pb Zen|P DR Br-L 60 Tim 68700DP ; a 
*Federal 4C6SW | Con 21R |6| 4%x4% | 4591 Pb Zen DR | Br-L 55 Tim SW 300 = a 40x8 * 40x8D 
36x8 36x8D 
Ford AA 510 | Ow T x4 
Ford AA 535 | Own. HE --d---4h- an} Go Oe ie ove 131%| 2723 | 6.00x20 32x6 
F. W. D—H (Wis SU |4/4 x5 Pb Zen Eis | Cotta = 1 | 3) i 6.00x20 
F. W. D.—HG6 5 | Wak | 6 | 354x4) Pb Zen Fis | Br-L Oo a 121 5300 | 34x7 34xK7 
F. W. D.—BTL4 /WisSU |414 x5 Pb Zen Eis | Br-L es 133 | 5500 | 34x7 34x7 
F. W. D.—HHG | Wak 6 | 3% x44 Ph Z Vv ; me 120 | 6000 | 36x8 36x8 
FwP-s oO a | aaeebie en| Vac Eis | Br-L Own 133 | 5700 | 36x8 36x8 
F. W. D.—B 5 | oon | 4 aed > 21 ic Own 124 | 6460 | 36x6S 36x63 
F. W. O—BT | Own | 4 | 434x5% > is = | Own Own 132 | 6800. | 36x6S 36x63 
F. W. D—U 4 a 4 43,x5 ‘% - Str | Vac Eis | Own Own 133%| 7700 | 40x7S 40x5SD 
y i 4 b Str | Vac Eis | Own Own 148 | 7000 | 36x6S 36x63 
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E 5 e 2 
| “ a 7 Bia at f Bie |2 dl of Standard 
Make and Model S ly ‘ S ss me |g © & 1% § < x : 5 lSp ‘es -m ae Tire Sizes 
au| %e — S| of mE Bia #4] & = iw] s —|ssif £) s3| #2 = x 
aeletE e é| 8& ss a | 8 BE} s. 8 jié] $ SiSTI& £] s£| gs $ 
Om! OA] rs} Z| Rin ei1Oo 0! & = o m 12!) @ & |ehlea « we | OF E cs 
¥: W. D—C U 6 | 3% | 5120 | Wak | 6 | 4 x43, a 38.6 | Pb “Zen | Vac Bis | Own C | 5 | Own St | 88.6 | 4 R| 148 7200 | 36x68 36x38S 
“F. W. D.—X 6 | 6 | 6500 | Wak 16 | 4%x4% | 43.3 | Pb Zen | Vac_ Eis | Own Cc | 5 | Own St | 88.6 | * 4| 170 | 9500 | 36x8 36x8 ws 
Garford Series S 11 | 2 2030 | Bud H S 6 | 6 | 33¢x4% | 273 | Pb Zen | Vac Aut | Br-L U | 4{ Tim Sp | 29.2 | 4 D 162 4500 | 32x6 D32x6 
SGarford Series 40 | 2 | 3240 | Bud D S 6 | 6 | 354x5 | 31.5 | Pb Zen! Vae Aut | Br-L U | 4) Tim Wo | 34.8 | 4 D| 168 4900 | 36x6 D36x6 
Garford Series 40 | 2% | 3240 | Bud DS 6 | 6 | 35¢x5 31.5 | Pb Zen | Vae Aut | Br-L U | 4! Tim Wo | 34.8 | 4 D168 5100 | 36x6 D36x6 
Garford Series 60 | 2% | 4580 | Bud B A 6 | 6 | 4%x5%4 | 408 | Pb Zen} Vac Avwt | Ful U | 5| Tim Wo | 63.0 | 4 D| 175 7000 | 36x6 * D36x6 
Garford Series 60 | 3 | 4680 | Bud B A 6 | 6 | 4%x5% | 40.8 | Pb Zen | Vac Aut | Ful U | 5! Tim Wo | 630/4 D 175 | 7100 | 36x6 D36x7 
@arford Series 80 | 314 | 5250 | Bud B A 6 | 6 | 41x51 | 40.8 | Pb Zen | Vac Aut | Br-L Ct7|Tim Wo | 98.2 | 4 D| 175 8200 | S36x6 S36x12 
Garford Series 80 | 4 | 5330 | Bud BA 6 | 6 | 4%x5% | 40.8 | Pb Zen | Vae Aut | Br-L C|7| Tim Wo | 982/4 Ty 175 | 8400 | S36x6 S36x14 
ym Series 100 | 5 | 5830 | Bud BA 6 | 6 | 41%x5% | 40.8 | Pb Zen | Vae Aut | Br-L C;|7| Tim Wo | 95.0 | 4 Dj} 175 | 9600 | S36x6 S40x14 
fen. Mot. T11-1001 | *3800| 625 | Pontiac | 6 | 3¥6x3% | 26.3 | Mar | P DR | Own U | 3 | Pontiac Sp | 14.7 | 4 4; 109%%| 1980 | 5.00x19B 5.50x19B 
‘Gen. Mot. 715-1501 | *5400! 695 | Pontiac | 6 | 33%x3% | 263 | Pb Mar | P DR | Own U | 3 | Tim 51500 Sp | 16.14; 4 4; 139 2625 | 5.50x20B 5.50x20B 
Gen, Mot. T17-1701 | *5500} 735 | Pontiac | 6 | 3x%5x3% | 263 | Pb Mar | P DR } Own U | 3 | Tim 51505 Sp | 16.04| 4 4/| 130 2650 | 6.50x20B 6.50x20B 
Gen, Mot. T17-1707 | *6500| 750 | Pontiac | 6 | 3y6x3% | 263 | Pb Mar | P DR | Own U | 3 | Tim 51565 Sp | 16.04; 4 4 | 130 2670 | 5.50x20B 32x6 
sen. Mot. T19-2201 | *6300| 895 | Pontiac | 6 | 3y5x3% | 263 | Pb Mar | P DR |} Mun U | 4| Tim 5261 Sp | 34.45] 4 Dj; 130 | 2850 | 5.50x20B 32x6 
. Mot. T19-2214 | *8500| 995 | Pontiac | 6 | 3x4x3% | 263 | Pb Mar | P DR | Mun U | 4| Tim 5261 Sp | 34.45) 4 D| 130 | 2925 | 30x5 30x5D 
n. Mot. T25-2501 | *6800| 1235 | Buick | 6 | 3yex4% | 283 | Pb Mar | P DR | Mun U ; 4| Tim 5261 Sp | 29.62| 4 Dj| 130 | 3375 | 6.00x20B 7.50x20B 
Gen. Mot. 725-2509 | *8500| 1300 | Buick | 6 | 3%6x%4% | 283 | Pb Mar | P DR | Mun U | 4| Tim 5261 Sp | 29.62) 4 D| 130 3425 | 30x5 30x5D 
Gen. Mot. T30-3206 | *9000| 1555 | Buick | 6 | 3yex4% | 283 | Pb Mar |P DR | Mun U | 4| Eat 1617 Sp | 28.6 | 4 D, 141 | 4450 | 6.00x20B 8.25x20B 
Gen. Mot. T30-3203 |*11000} 1605 | Buick | 6 | 3rex4% | 283 | Ph Mar | P DR | Mun U | 4| Eat 1617 Sp | 28.6 | 4 D| 141 4525 | 32x6 32x6D 
Gen. Mot. T42-4206 |*10600| 1735 | Buick | 6 | 3y¥ex4% | 283 | Ph Mar |P DR ; Mun U | 4 | Eat 1717 Sp | 33.38) 4 D| 141 4575 | 7.00x20B 9.00x20B 
Gen. Mot. T42-4203 |*14900| 1960 | Buick | 6 | 3yex45% | 283 | Ph Mar j P DR | Mun U | 4| Eat 1717 Sp | 33.38) 4 D;| 141 | #4905 | 36x6 36x6D e 
‘Gen. Mot. T44-4401 |*12000; 1965 | Buick | 6 | 3yex4%% | 283 | Pb Mar | P DR | Mun U | 4| Eat T44DR 2R | 40.89) 4 Di 141 | 4825 ! 32x6 32x6D 
‘Gen. Mot. 144-4404 |*15000| 2095 | Buick | 6 | 3fex4%s | 283 | Ph Mar |P DR | Mun U | 4| Eat T44DR 2R | 40.89! 4 D| 141 5095 | 34x7 34x7D 
“Gen. Mot. T60-6202 |*16500| 3035 | Buick | 6 | 334x5 33.7 | Pb Mar | P DR | Mun U | 4 | Tim 65706 Wo | 52.53) 4 Dj 15414! 6925 | 34x7 34x7D 
“Gien. Mot. 160-6205 |*18500| 3150 | Buick | 6 | 234x5 33.7 | Pb Mar | P DR | Mun U | 4 | Tim 65706 Wo | 52.53| 4 D | 154'4| 6925 (|9.00x20B 9.00x20DB 
"Gen. Mot. T82-8202 |*19000! 3795 | Buick | 6 | 334x5 | 33.7 | Pb Mar |P DR | Br-L C | 5 | Tim 66704 Wo | 82.2 | 4 D; 155 | 7500 (9.00x20B 9.00x20DB 
“Gen. Mot. T82-8207 |*22000| 4070 | Buick | 6 | 334x5 | 33.7 | Pb Mar | P DR | Br-L C | 5 | Tim 66704 Wo | 82.2 | 4 D| 155 785@ | 38x7 38x9D 
‘Gen. Mot. T90-9001 |*23000| 5885 | Buick | 6 | 334x5 | 33.7 | Pb Mar! P DR | Br-L Cc | 5 | Tim SW-200 Wo | 76.04; WR D! 185%! 9400 | 7.50x20B 17.50x20D 
“Gen. Mot. T90-9004 |*28000| 6055 | Buick | 6 | 334x5 | 33.7 | Pb Mar |P DR | Br-L Cc | 5 | Tim SW-200 Wo | 76.04; WR D| 185%! 9775 |8.25x20R 8.25x20DB 
*Gramm B | 1% | 1495 | Lye 4 SL | 6 | 3%x4'4 | 253 | Ph Zen! Vac Aut | Cov U | 4! Ti Sp | 343 |4 Tr! 140 | 3800 | 6.50x20 6.50x20D 
*Gramm C | 2 | 1785 | Lye ASA | 6 | 35% 2X414 | 31.54 Pb Zen | P Aut | Cov Ui4} Tim Sp |31 |4 Tr 160 | 4820 | 7.00x20 7.00x20D 
*Gramm D | 2%4 | 2195 | Lye TS 16|3%x5 |36 | Pb Zen! P Aut | Cov U|4 | Tim Sp |33 |4 Tr; 160 | 5100 | 7.50x20 7.50x20D 
*Gramm E | 3 | 2595 | Lyc TS | 6 | 3%x5d 36 | Pb Zen ! P Aut | Ful U | 4)! Tim Sp |35 |4 Tr 160 5300 | 8.25x20 8.25x20D 
*Gramm EY | 3 | 3595 | Con20R | 6 | 4%x4% | 40.80! Pb Zen | P Aut | Ful U|}4|Tim Sp | 30 -| 4 D 190 | 6750 | 32x6 32x6D 
*Gramm T-38 | 3 | 3595 | Lye TS | 6 | 3%x5 36 | Pb Zen ; P Aut | Ful U | 4! Wis 2R | 45 |D Ri; 153 | 7200 | 36x5S 36x10S 
“Gramm 0-45 | 4 | 3995 | Lye TS | 6 | 3%x5 36 | Pb Zen!P Aut | Ful >| 8 | Wis 2R | 75.8 | D R {| 153 | 7700 | 36x5S 36x12S 
«Gramm GY | 4 | 4345 | Con21R |6 | 458x4% | 459 | Pb Zen | P Aut | Ful U | 4| Wis 2R | 28 | 4 D;| 210 | 7200 | 34x7 34x7D 
“Gramm 0-60 | 5 | 4745 | Lye TS | 6 | 3%%x5 | 36 | Pb Zen | P Aut | Ful > C ,8{| Wis 2R | 78.4 | D R |} 153 | 8800 | 36x6S 36¥14S 
“Gramm HY 1 5 | 6545 | Con16H | 6 | 4%4x534 | 54.15] Pb Zen | P Aut | Ful U | 4] Wis 2R | 25.2 | 4 D | 236 | 9600 | 36x8 36x8D 
FIndiana 64 } 1 } 1195 | Con | 6 | 33gx45¢ | 27.3 | Pb Str | Vac Aut | Br-L U | 3 | Col Sp | 213 |4 Tr| 137 | 3435 | 30x5 30x5 
¥ndiana 74 | 1% | 1290 | Con | 6 | 33gx45g | 27.3 | Pb Str | Vac Aut | Br-L U | 4| Col Sp | 25.6 |4 Tr j| 137 |! 3450 | 32x6 32x6 
Undiana 11 | 1% | 1425 | Her }4)]4 x5 | 25.6 | Pb Str | Gra Aut | Br-L U|3 | Cla Sp | 24.48) R R 12914; 3500 | 30x5 30x5 
indiana 89 } 1% | 1525 | Con | 6 | 33gx45g | 27.3 | Pb Str | Vac Aut | Br-L U | 41] Col Sp | 256|4 Tr 149 | 3650 | 32x6 32x6 
Undiana 111 | 1% | 1630 | Her {}4|4 x5 | 25.6 | Pb Sti | Gra Aut | Br-L U|3|Cla Sp | 264 |R R 12914; 360° | 30x5 32x6 
Undiana 111 XW | 2 | 1850 | Her }4|4 x5 | 25.6 | Pb Str | Vac Eis | Br-L U | 4! Wis 2R | 30.14, R Trj| 120 | 3740 | 32x6 32x6D 
Endiana 120 | 2 | 1990 } Con |6|4 x4, | 384 | Pb Str | P Aut | Br-L U|4| Tim Sp| — |4 Trj{ 156 ! 5200 | 32x6 32x6D 
Indiana 140 | 2 | 2495 | Con |6|4 x4% | 38.4 | Pb Str | P Aut | Br-L | 4 | Wis 2R | — | 4V Tr| 156 | 5500 | 32x6 32x6D 
‘Indiana 115 A | 2% | 2740 | Her | 4 | 4%4x5 | 28.9 | Pb Str | Vac. Eis | Br-L U | 4] Cla Sp | 42.99} R Tr | 132 | 4970 | 32x6 34x7D 
Indiana 170 : | 2% | 3160 | Con | 6 | 4%x4%, | 40.8 | Pb Str | P Aut | Br-L U | 4! Wis 2R |; — |4HVD! 170 | 6800 | 32x6 32x6D 
Indiana 127 AW | 3 | 3775 | Her | 4 | 4%4x5 | 28.90] Pb Str | Vac Eis } Br-L U | 5! Wis 2R | 41.72) RV D | 158%! 7000 | 34x7 34x7D 
Indiana 627 AW | 3 | 4075 | Wis {6|]4 x5 | 38.40! Pb Str | Vac Eis | Br-L U | 5 | Wis 2R | 41.72; RV D| 15614! 7200 | 34x7 34x7D 
Indiana 195 | 3 | 3820 | Con | 6 | 4%x4% | 40.8 | Pb Str | P Aut | Br-L U | 4| Wis 2R| — |4HVD{| 170 | 7500 | 34x7 34x7D 
Indiana 190 | 3 | 4185 | Con 16 | 44%x4% | 40.8 | Pb Str | P Aut | Br-L C!7-| Tim Wo | — | RV D|! 168'5! 7625 | 34x7 34x7D 
Indiana 220 | 3% | 4560 | Con | 6 | 438x434 | 45.9 | Pb Str ''P Aut | Br-L U | 4{| Wis 2R | — |4HVD! 170 | 8200 | 36x8 36x8D 
Indiana 250 | 5 | 5950 | Con | 6 | 4%x434 | 45.9 | Pb Str | P Aut | Br-L U | 4! Tim Wo | — /4HMVD; 182 | 10000 | 40x8 40x#D 
Indiana 290 | 7 | 7250 | Con | 6 | 434x5% | 54.15) Pb Str|P  L-N | Br-L Cc |7| Tim Wo} — |4W D! 182 | 10750 | 38x7 40x14S 
Indiana 640 110 | 9700 | Con 16 | 434x5% | 54.15! Pb Str | Pp L-N | Br-L C|7|Tim Wo| — /4ARW DD! 212 | 14000 | 38x7 36x10S 
International AW-1 | % | 720 | Wak X A | 4| 312x412 | 19.6 | Pb Zen | Vac DR | Mec U | 3 | Eat 517 Sp | 17.4 | 4 2| 136 | 2620 | 5.25x20 5.25x20 
‘Int, Harvester Sp. Del.! ¥% | 720, Wak X A | 4| 342x412 |196| Pb Zen | Vac DR | Mee U|3 | Eat 502R Sp | 15.1 | 4 2; 124 | 2200 | 30x5.25 30n5.25 
Int, Harv. 6 Spd. Spec.| 1 | 820} Wak X A | 4] 319x414 | 19.6 | Pb Zen | Vac DR | Mee U | 3 | Eat 1124 Sp | 52.6 | 4 2 124 {| 2430 | 30x5 30x5 
‘Int. Harvester S-24 | 1% | 1160 | Lye C T | 4 | 334x5 | 225 | Pw Zen | Vac DR | Own U | 3 | Eat 1002 Sp | 21.3 | 4 2; 130 | 3200 | 30x5 36x5 
Int. Harvester S-26 | 1% | 1310 | Lye 4S L | 6 | 3%x4% | 25.3 | Pb Zen | Vac DR | Own U | 3 | Eat 1002 Sp | 21.3 | 4 2 130 | 3250 | 30x5 30x5 
Int. Harvester SF-34 | 112 | 1450 | Lye CT |4{3%x5 | 225 |!Pw Zen! Vac DR | Own U | 3 | Eat 1502 Sp | 22.6 | 4 2; 140 | 3520 | 30x5 32x6 
International AL-3 |; 144 | 1450 | Lye SLH | 6 | 3144x412 | 25.3 | Pb Zen | Vac DR | W-G U | 4| Eat 1518 Sp | 42.9 | 4 2! 138 | 4200 | 6.00x20 6.00x2@D 
Int. Harvester SF-36 | 1% | 1600 | Lye 4S L | 6 | 3%x4% | 25.3 | Pb Zen | Vac DR | Own U {+3 | Eat 1502 Sp | 22.6 | 4 2| 140 | 3570 | 30x5 323x6 
Int. Harvester SD-44 | 2 | 1590 | Lye CT | 4 {| 3%x5 | 225 | Pw Zen ,Vac AB | Own U | 4 | Eat 2002 Sp | 40.6 | 4 2; 117 | 3700 | 30x5 32x6 : 
Int. Harvester SD-46 2 {|1740| Lyc4SL | 6 | 3%x4'% | 253 | Pb Zen | Vae AB } Own U | 4} Eat 2002 Sp ; 40.6 | 4 2; 117 3750 | 30x5 32x6 
Int. Harvester SF-46 | 2 | 1950! Lye 4S L | 6 | 3%x4% | 253 | Pb Zen | Vac DR | Own U | 4! Eat 2002 Sp | 40.6 | 4 2 140 | 4000 | 32x6 32x6D 
‘Int. Harvester A-4 2 | 1985 | Own-FBB | 6 | 3%x4% | 31.5 | Pb Zen | Vac DR | Ow U | 5 | Eat 1712 Sp | 47.8 | 4 2 145 | 5070 | 32x6 32x6D 
Int. Harvester HS-54 | 2'2 | 3850 | Hall-S 151 | 4 | 414x5'2 | 28.9 | Pb Zen | Vac RB | Own U | 5 | Eat 54 2R | 60.5 | 4 4 148 8000 | 36x5S 36x8S 
Int. Harvester HS-54-C; 2'2 | 3850 | Hall-S 151 | 4 | 4%x5!y | 289 | Pb Zen | Vac RB | Own U | 5 | Own AM 428 Ch | 63.8 |; 4 4 148 2665 | 36x5S 36x10S 
Int. Harvester W-1 | 2% | 3850 | Hall-S 151 | 4 | 4%x5!2 | 289 | Pb Zen | Vac RB_| Own U|5 | Eat 58 2R | 60.5 | 4 2 148 8300 | 36x5S 36x8S 
‘Int. Harvester A-5 3 |2550 | Own-FBB | 6 | 35sx4'2 | 315 | Pb Zen! Vac DR | Own U | 5 | Eat 2112 Sp | 52.6 | 4 2 156 5606 | 34x7 34x7D 
‘Int, Harvester HS-74 314 | 4850 | Hall-S 152 | 4 | 4%x5'2 | 361! Pb Zen! Vac RB | Own U | 5 | Eat 74 2R | 70.5 | 4 4 160 | 10700 | 36x5S 40x12S 
Int. Harvester HS-74-C| 3'2 | 4850 | Hall-S 152 | 4 | 4%x5'2 | 36.1 | Pb Zen | Vac RB | Own U | 5 | Own AM 427 Ch | 79.1 | 4 4 160 11000 | 36x6S 40x12S 
Int, Harv’s’r HS-104-C! 5 | 5500 | Hall-S 152 | 4 | 4%x5'% |! 361! Ph Zen | Vac RB‘ Own U | 5 | Own AM 427 Ch | 90.5 | 4 4 160 =| 110985 | 36x6S 40x14S 
La France-Repub. A-1{| *6000! 795 | Lye | 6 | 2%x434 | 19.8 | Pb Zen | Vac Aut | Ful U | 4! Tim Sp | 36.1 |4 Tr! 132 | 3000 | 5.50x20 32x6 
La France-Repub. C-1| *7000| 1295 | Lyc | 6 | 3%x4'% | 254 | Ph Zen! Vac Aut | Ful U | 4 | Tim Sp | 291|4 Tr 144 3300 | 6.00x20 32x6 
La France-Repub. D-1| *9000| 1595 | Lye |6|3%x4% | 254. Pb Zen! Vac Aat | Ful U | 4! Tim Sp |379|4 Tr{| 144 3725 | 30x5 30x5D 
La France-Repub. F-2 |*13000| 2395 | Lyc |6|3%x5 | 315, Pb Zen! Vac Aut | Ful U | 4| Tim Sp | 40.1 | 4 D 174 | 5400 | 32x6 32x6D 
La France-Repub. H-1 |*15000| 2985 | Lyc 1.6 | 3%x5 | 36.0 | Pb Zen | Vac Aut | Ful U | 4 | Eat Sp | 36.0 {| 4 Dj; 163 | 5850 | 34x7 34x7D 
La France-Repub. L-1 |*18000; 3595 | Lye | 6 | 3%x5 36.0 | Pb Zen {| Vac Aut | Ful U | 4°"| Eat 2R | 48.0 | 4 D 180 | 6900 | 36x8 36x8D 
La France-Repub. M-1)|*20000| 3800 | Wak {6/4 x4% | 384!Pb Zen! Vac Aut | Ful U | 5 | Eat 2R |623|R D! 171 | 6900 | 36x8 36x8D 
Mack BL {| 1 | 2500 | Own | 6 | 3%4x5 25.39| Pw Str | Vac NE | Own U | 4! Own Sp | Opt , 4 D 148 | —— | B6.00x20 DB6.00x20 
+ Mack BG | 1%% | 3000 | Own | 6 | 35gx5 =| 31.57: Pw Str | Vac NE | Own U | 4! Own Sp | Opt | 4 D 138-156| -—— | 32x6 D32x6 
Mack AB | 244-3! 3950 | Own |4|4%x5 | 289 | Pb Str | Gra RB | Own U | 4 | Own 2R | Opt! R D!|2-Opt | —— | 36x4S 36x8S 
7i Mack AB | 2144-3] 3500 | Own | 4 | 4%4x5 28.9 | Pb Str | Gra RB | Own U | 4! Own Ch ! Opt | R D !2-Opt | —— | 36x4S 36x3S 
Mack AB | 244-3! 4750 | Own | 6 | 35gx5 31.57; Pw Str | Vac NE | Own U; 4! Own 2R ' Opt! R Dj \2-Opt | —— | 34x7 D34x7 
+i}Mack AB | 214-3! 4300 | Own | 6 | 35gx5 | 31.57! Pw Str | Vac NE | Own U | 4 | Own Ch | Opt! R D‘2-Opt| — | 34x7 D34x7 
++Mack B | 3-4 | 5250 | Own |6|4 x5'% | 38.4 | Pb Str | Vac NE | Own U ; 4| Own 2R | Opt | 4 D |2-Opt | —— | 36x8 D36x8 
++Mack BC | 3%-5| 5500 | Own 16|4 x5% | 384 | Pb Str | Vac NE ! Own U ! 4! Own Ch | Opt | 4 D 2-Opt | 36x8 36x8D 
+i Mack BJ | 314-5| 6150 | Own | 6 | 444x5!2 | 48.6 | Pb Str | Vac NE | Ow C4] Own 2R | Opt | 4 D |3-Opt | —— | 36x8 36x8D 
+) Mack AK | 344-5] 5150 | Own |4|5 x6 {| 400! Pb Str | Gra RB | Own J} 4{|Own Ch | Opt | 4 J |3-Opt | —— | 36x5S 36x5DS 
+iMack AK | 344-5} 5250 | Own |4|5 x6 | 40.0 | Pb Str | Gra RB | Own C |} 4! Own 2R | Opt | 4 D |3-Opt | —— | 36x5S 36x5DS “* 
+iMack AC | 3144-5} 4950 | Own 14/5 x6 | 400] Pb Str | Gra RB | Own J|4 | Own Ch | Opt | J R /|3-Opt! —— | 36x5S 40x10S 
+iMack AC | 5%-7| 5500 Own 14/5 x6 | 40.0 | Pb Str | Gra RB | Own J | 4! Own Ch | Opt | J R |3-Opt | —— | 36x6S 40x12S 
+iMack AC | 7% | 6000 | Own [415 x6 | 40.0! Pb Str | Gra RB | Own J | 4! Own Ch | Opt! J R !/3-Opt | —— | 36..7S 40x14S 
++Mack AP | 7% | 9500 | Own 16/5 x6 | 600! Pb Str | Gra NE | Own J|4 | Own Ch|Opt;|R J| 191 | —— | 36x7S 40x8DS 
++Mack A C 6-wheel | 10 7500 | Own |4|5 x6 | 40.0! Pb Str | Gra RB | Own J |4{| Own Ch | Opt |4R J |3-Opt | —— | 36x7S 40x12S 
++Mack AP 6-wheel | 10 12000 | Own 16/5 x6 | 600! Ph Str | Gra NE | Own J | 4! Own Ch | Opt | 4R J |3-Opt —— | 36x7 40x12S 
Paige |__% | 860 | Own | 6 | 3¥%4x4% | 2535) Pb DL|P  DR|W-G U | 3 | Sal Sp | 1736) 4 Tr | 115 | 2465 | B5.50x19 B5.50x19 
Relay Series 40 | 2 3240 | Bud D S 6 | 6 | 35gx5__ -! 31.5 | Pb Zen Vac Aut | Br-L U | 4 | Own R | 34.5 | 4 D 168 5500 | 36x6 Di6x6 
Relay Series 50 | 2 | 3860 | Bud D W 6 | 6 | 3%x5 | 33.7 Pb Zen) Vac Aut | Br-L U | 51 Own R | 58.5 | 4 D 161 | 6800 | 36x6 D36x6 
Relay Series 40 | 2% | 3240 | Bud D S 6 | 6 | 354x5 31.5 | Pb Zen! Vac Aut ! Br-L U | 4 | Own R | 34.5 | 4 D 168 5700 | 36x6 D26x6 en, 
Relay Series 50 | 2% | 4000 | Bud D W 6 | 6 | 3%x5 33.7 | Pb Zen | Vac Aut | Br-L U|5 | Own R | 58.5 | 4 D 161 7000 | 36x6 D38x7 
Relay Series 60 | 2% 4555 | Bud BA6|6/4 x5% | 408| Pb Zen} Vac Aut Ful U1|5 | Own R | 63.7|4 Di) 175 | 7350 | 36x6 D36x6 
Relay Series 50 } 3 | 4130 | Bud DW6/6/3%x5 | 33.7! Ph Zen Vac Aut | Br-L U | 5 | Own R | 585 | 4 D 16] 7200 | 36x6 D40x8 
Relay Series 60 | 3 | 4595 Bud BA6/|6,4 x5 | 408 | Pb Zen | Vac Aut | Ful U | 5 | Own R | 63.7 | 4 D 175 7500 | 36x6 D38x7 
: Relay Series 80 | 3 | 5330 | Bud B A 6 | 6 | 4%x5% | 40.8 | Pb Zen | Vac Aut | Br-L U | 8 | Own R | 84.18) 4 D; 175 | 8400 | 36x6 S40x10 
Relay Series 60 3% | 4745 Bud BA6/|6)|4 x5% | 408! Pb Zen Vac Aut | Ful U | 5 | Own R | 585 | 4 DD! 175 7800 | 38x7 D40x8 
Relay Series 80 3% | 5330 Bud BA | 6, 4%x5% | 408 Pb Zen, Vac Aut | Cov C | & | Own R | 84.18) 4 D | 175 | 8600 | 36x6 $40x12 
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Major Specifications and Mechanical Details of 1930 Commercial Cars Built i in the United ‘States 
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| | § s 3 2 
1 | a 8 by 3 4 jh} » gl, 3 3 Standard 
Make and Model > | ‘ oS a A 2 2 3 5 % = g | ¥ 5 3 - r te | we Tire Sizes 
a) 4 a) ; : y a a oo ~ 
fdglde] & [8] ef (E18 Sle aig Fal y Zietle 2| a2 42 | i 3 
| | a iL i 
seicki & (gl de |@ls 8/2 $18 Sieli 2135/8 &| 32 | 88 | E 3 
Relay Series 80 | 4 | 5380 | Bud BA | 6 | 4%x5% | 408) Pb Zen | Vac Aut | Cov C|8 | Own R | 84.18 4 D| 175 | 8800 | 38x7 S40x14 
Relay Series 100 | 5 | 6615 | Con 21R 6 44x43, 45.9 Pb Str Vac Aut Ful U 5 | Own R|63.7)}4 D4 230 | 10000 | 9.00x24  D9.75x24 
Reo D F 129 | % | 1095 | Own | 6 | 3%x5 | 273| Pb SchiP DR{ Own U {3 | Own Sp|171/4 Tr} 129 | —— | 6.00x20 32x6 
Reo 15 Junior | %| 785 |Con19E |6]3%x4 | 273 | Pb Sch|P DR|W-G U {3 Sal Sp | 14.63,4 Tr| 115 | 2290 | 600x18 6.00x18 
Reo DF , } 1 | 1098 , OwnCB | 6 3%x5 | 273 Pb Sch | P DR | Own U {3 | Own Sp|171/4 Tr| 135 | 3200 | 6.00x20 32x6 
Reo F A | 1% | 1295 | Own 6 | 3%x5 | 273 | Ph Sch| Vac DR | Own U | 4] Own Sp | 34.32;4 Tr | 137 | 3525 | 6.00x20 32x6 
Reo F E | 1% | 1395 | Own 6 | 3%x5 =| 273 | Ph Sch| Vac DR {| Own U | 4| Own Sp | 3432/4 Tr| 152 | 3700 | 6.00x20 32x6 
Reo F F | 1% | 1395 | Own 6 | 3%x5 | 273] Pb Sch| Vac DR | Own U | 4| Own Sp | 34.32;4 Tr | 156 | 3750 | 6.00x20 32x6 
Reo F H |} 2 | 1595 | OWn |6|3%x5 | 27.3 Pb Sch | Vac | Own U | 4] Own Sp | 376;4 Tr] 142 | 4165 | 32x6 32x6D 
Reo F C | 2 | 1645 | Own 6 | 3%x5 | 273 | Pb Sch | Vac | Own U | 4{ Own Sp | 37.62}4 Tr| 152 | 4025 | 32x6 32x6D 
Ree F D {| = | 174 | Own 6|3%x5 | 273 | Pb Sch| Vac DR | Own U|4| Own Sp | 37.62; 4 Tr] 168 | 4075 | 32x6 32x6D 
Reo GA | 3 | 2035 | Own }6|3%x5 | 273) Ph Sch} Vac DR | Own U | 4 Own Sp | 41.05) 4 Tr | 163 | 4625 | 32x6 32x6D 
Ree G C | 3 | 2140 | Own 6 | 3%x5 =| 27.3 | Pb Sch| Vac DR | Own U | 4] Own Sp | 41.05'4 Tr | 179 | 4850 | 32x6 32x6D 
Reo G D | 3 | 2085 | Own 6 | 3%x5 | 273 | Pb Sch! Vac DR | Own U|4/] Own Sp | 7781/4 Tr| 144 | 4570 | 32x6 32x6D 
Reo GCS | 3 | 2375 | Own 6 | 3%x5 =| 27.3} Ph Sch| Vac DR | Own U | 4! Own Sp | 41.054 Tr] 210 | 5320 | 32x6 32x6D 
Rugby T | % | 655 | Con |6|3%4x4 |254] Pb Str; P Aut | Own U|3 | Own Sp|156,;4 4| -— | 2160 | 29x5 29x5 
Rugby 6-15 1 | 865 | Con |6|3%4x4 | 254; Pb Str|P Aut | Br-L U | 4/| Sal Sp | 34494 Tr | 135 | 2900 | 20x5.50 32x6 
Rugby 615 1's | 930 | Con |} 6) 3%4x4 | 254!Pb Str|P Aut! Br-L U | 4} Sal Sp | 3449 4 Tr{ 135 | | 5.50x20 30x5D 
Selden 7 € {| 1 | 1098 | Con | 6 | 2%x4% | 19.84 Ph Zen; Vac Aut } Br-L U}3)| Tim Sp{j —{/4 Dy 124 | 3600 | 30x5 _— 
Selden 17 C | 1% | 1500 | Con | 6 | 3%x4 | 273) Pb Zen | Vac Aut | Br-L U{4j{ Tim Sp| —|4 Dj 142 | 3000 | 32x6 32x6 
Selden 317 C | 14% | 1610 | Con | 6 | 33%%x45q | 27.34; Ph Str | Vac Aut | Br-L U {4 Tim Sp} —|4 Dj 142 | 3900 | 32x6 32x6 
Selden 37 C | 2 | 1935 | Con | 6 | 33gx4% | 27.34; Ph Str | Vac Aut } Br-L U|4 | Tim spi} —|4 Dy 151 | 4800 | 32x6 32x6D 
Selden 39 C | 24% | 2920 | Con |6|4 x4% | 384] Pb Str! Vac Aut | Br-L U | 4! Tim Sp| —|4 D! 164 | 5800 | 32x6 32x6D 
Selden 47 C B | 3!% | 3785 | Con | 6|4 x4'4\ 384{ Pb Str | Vac Aut | Br-L U | 4) Tim Sp| —/|4 D| 171 | 7200 | 34x7 34x7D 
Selden 47 C D | 4 | 4435 | Con |6| 4 x41! 384) Pb Str | Vac Aut | Br-L Uj} 5| Wis 2R | —|4 D{ 171 | 7600 | 36x8 26n0mD 
Seiden 67 C | 5 | 4975 | Con | 6 | 43x45, | 45.941 Pb Str | Vac Aut | Br-L C|7| Wis 2R | —|}4 Di! 171 | 8700 | 36x8 36x8D 
Selden 77 | 7 | 7365 | Con | 6 | 434x534 | 54.15) Pb Str | Vac Aut | Br-L C|7| Wis 2R | —|}4 DI 178 | 12000 | 36x7 40x7D 
Service Series S11 =| 2 | 2030 | Bud H S 6 | 6 | 3%x4!, | 273 | Pb Zen | Vac Aut | Be-L U| 4! Tim Sp | 292/4 D{| 162 | 4500 | 32x6 D32x6 
Service Series 40 | 2 | 3240 | Bud DS6/6)|3%x5 | 315| Pb Zen Vac Aut | Br-L U|4)| Tim Wo | 3483/4 D/| 168 | 4900 | 36x6 D36x6 
Service Serics 40 | 2% | 3240 | Bud DS 6/6/3%x5 | 315 | Ph Zen Vac Aut | Br-L U | 4| Tim Wo | 3348/4 D| 168 | 5100 | 36x6 D36x6 
Service Series 60 | 2% | 4580 | Bud B A 6 | 6 | 4%5x5'6 | 40.8 | Ph Zen} Vac Aut | Ful U|5| Tim Wo | 630;4 Dj 175 | 7000 | 36x6 36x6 
Service Series 60 | 3 | 4680 | Bud B A 6/6 | 4%x5'%% | 40.8 | Pb Zen | Vac Aut | Ful U | 5 | Tim Wo | 630/4 Df 17% | 7100 | 36x6 D36x7 
Service Series 80 | 312 | 5250 | Bud B A 6 | 6 | 414x514 | 40.8 | Pb Zen | Vac Aut { Br-L C|7 | Tim Wo |982/4 Dj 175 | 8200 | S36x6 S36x12 
Service Series 80 | 4 | 5330 | Bud B A 6] 6 | 44x54 | 40.8 ! Pb Zen | Vac Aut | Br-L C|7/| Tim Wo | 9882/4 D| 175 | 8400 | S36x6 S36x14 
Service Series 100 | 5 | 5830: Bud B A 6/6 | 4%4x5's | 498 | Pb Zen; Vac Aut | Br-L C;7| Tim Wo | 9.0/4 Di 175 | 9600 | S36x6 S40x14 
Stewart 30 | 1 | 695 | Lye AFE | 4{ 334x4'5 | 225 | Pb Str| Vac DR | W-G U | 4{ Sal Sp |351/4 Dy 130 | 2905 | 6.50x20 6.50x20 
Stewart 30 X | 1 | 795! Lye WRG | 6] 2%—x4% | 198| Pb Str| Vac DR | W-G U | 4] Sal Sp|351'4 D] 130 | 2965 | 6.50x20 6.50x20 
Stewart 40 | 1% | 895 | Lye AFE | 4 | 334x414 | 225 P Str | Vac- DR | W-G U|4{ Cla Sp | 35114 Dj] 130 | 3215 | 6.50x20 6.50x20D 
Stewart 40X | 1% | 995 | Lye WTG (6/3 x4'5 {238|Pb Str| Vac DR | W-G U | 4! Sal Sp |35.1/4 D{ 130 | 3250 | 650x20 650x20D 
Stewart 34 X | 1% | 1195 | Lye 4 SL | 6 | 3%x4!5|253| Ph Str| Vac DR] W-G U | 4) Cla Sp |}351/4 Dy, 145 | 3526 | 6.50x20 6.50x20 
Stewart 28 X | 1% | 1495 | Lye 4 SL |6|3%x41,|253| Pb Str. Vac DR | Ful U|4{ Cla Sp (4411/4 DJ| 136 | 3840 | 6.50x20 6.50x20 
Stewart 29XS | 2 | 1695 | Lye ASA | 6| 3%x414 | 253) Pb Str}; P DR} Ful U|4/ Cla Sp|441/4 Dj] 145 | 4188 | 32x6 32x6D 
Stewart 26 XW | 2 | 2290 | Lye TF |6|3%x5 |315|Pw Str| Vac DR] Ful U | 4! Tim Wo | 4881/4 D| 165 | 5095 | 32x6 32x6D 
*Stewart 18 X | 2% | 2690 | Lye TF |6|3%x5 | 315) Pw Str | Vac DR | Ful U | 4} Tim Wo | 481|4 D|_ 165 | 5788. | 32x6 32x6D 
Stewart 32 X | 2% | 1990 | Lyc ASA | 6 | 354x4%% | 31.54 Pw Str | Vac DR | Ful U | 4! Cla Sp | 461/4 D|°165 | 5100 | 32x6 32x6D 
Stewart 35 X | 3 | 2590 | Lyc AFD | 6 | 334x414 | 33.8 | Pw Str | P DR | Ful U|4 {Cla Sp | 46.1!4 DR! 165 5800 | 8.25x20B 8.25x20D 
Stewart 33 X | 3 | 3290 | Lye TS |6|3%xf | 362) Pw Str; Vac .DR{ Ful U|4)| Tim Wo (105.1 ;4 Dj 165 | 6450 | 34x7 34x7D 
Stewart 19 X | 34% | 3690 | Lye TS |6|3%x5 | 362) Pw Str; Vac DR|{ Ful C |12 | Tim Wo (1051/4 Dj 165 | 6990 | 36x5 36x10 
Stewart 31 X | 5 | 4990 | Wak 6 RSL | 6 | 434x5', | 45.9 | Pw Str} Vac DR! Ful C|8| Tim Wo | 3821/4 Dj| 165 | 8400 | 36x6S 36x6SD 
Stewart 27 X | _ 6-7 | 5700 | Wak 6 RSL | 6 | 434x514 | 45.99, Pw Str | Vac DR | Ful U {| 8! Tim Wo | 9381 4 D!| 165 | 9927 | 36x7 40x7D 
Studebaker GN-P {| 3% | 845 | Own | 6 | 3%x4% | 273 | Ph Str|P DR | Own U|3{ Own Sp | 15.154 %4{ 115 | 2465 | 6.00x19 6.00x10 
Studebaker GN-S |} 1 | 1045 | Own | 6 | 3%x4"4 | 273] Ph Str| P DR | Own U|3 | Own Sp|138/4 DJ 130 | 2990 | 6.00x20 30«5 
Studebaker GK-N |} 1 | 1095 | Own | 6 | 3%x4% | 2731 Pb Str | P DR | Own U|3 | Own Sp/138/4 D]| 146 | 3000 | 30x5 30x5 
Studebaker S-20 | 1144! 695 | Own | 6 | 3%x4% | 254/| Ph Str; P DR | W-G U |4{ Tim Sp | 36.2 | 4 4/ 130 | 3000 | 6.00x20 32x6 
Studebaker S-30 } 1%} 775 | Own |6| 3x44 | 254| Pb Str} P DR | W-G U|4)| Tim Sp | 36.2 | 4 4| 160 6.00x20 __ 32x6 
Studebaker S-50 | 2 | 895 | Own | 6| 3%x4% | 254] Ph Str|P DR | W-G U|4/| Tim Sp | 374 | 4 4} 148 | | 6.50x20  6.50x20D 
Studebaker S-60 | 2 | 945 | Own |6|3%x4% | 254| Pb Str|P DR | W-G U | 4{ Tim Sp |374|/4 4] 160 | | 6.50x20 6.50x20D 
Studebaker GN-N | *4000, 1245 | Own |6|3%x41, [273] Pb Str| P DR | Cla U|4! Cla Sp | 335|}4 D| 146 | 3265 | 30x5 32x6 
Studebaker 77 |*12500| 2895 | Own | 8 | 342x4%% | 39.2 | ™ Str | P DR | Ful U | 4{ Eat Sp | 246|/4V D/! 158 | 5030 | 7.00x20 7.00x20D 
Studebaker 88 |*12500| 3295 | Own | 8 | 3%x4% | 39.2] P Str | P DR | Pul U | 4| Eat Sp | 246|4V DJ 184 | 5200 | 7.50x20 7.50x20D 
Studebaker 99 |*14000 3795 | Own | 8 | 3%4x4% | 39.2 | P. Str | P DR'| Ful U | 4 | Eat Sp | 246/4V D]| 184 | 5680 | 7.50x20 7.50x20D 
Whippet 96 A |__| 360 | Own 96 A | 4} 3%x4%i | 15.6] Ph Til | Vac_ Aut | Own U | 3 | Own Sp | 14.74 4  B/{ 103%! 1665 | 4.75x19 4.75x19 
White 15 B | | 1545 ; Own GKA | 4 | 334x5'% | 225|CS Zen | Vac L-N | Own C|4 {| Own Sp |186|R R| 133%) 3402 | 30x5 30x5 
White 60 | | 1850 | Own 2 A | 6 | 314x4'4 | 294 Pw Zen} Vac DR} Own U|3 | Own Sp{179{4 D| 138 | 3739 | 30x5 30x5 
White 57 | “ | 2725 ; Own GRO [4/4 x5% | 25.6] Pw Zen}! Vac L-N | Own U|4| Own Sp|193|R Rj} 146 | 3935 | 32x6 32x68 
White 20 A | | 2125 | Own GKA | 4 | 334x5'% | 225 |CS Zen {| Vac L-N | Own C {4 |] Own 2R | 321|R R|{ 145%! 4572 | 34x95 34x5D 
White 61 | 2450 | Own 4A 6 | 34x44 | 33.75 Pw Zen} Vac DR | Own U|4/| Own Sp | 234;4 Dj| 148 | 4789 | 30x5 30x5D 
White 56 | 3125 | Own GRC | 4/4 x5% | 256| Pw Zen| Vac Mag | Own U {4 | Own Sp|262|R D| 165 | 5276 | 36x4S 36x73 
White 51 A | 3750 | Own GRB | 4 | 41x53, | 289 | Pw Zen Vac Mag j; Own U|4/| Own Sp |356|R D| 170 | 6438 | 36x5S 36x9S 
White 58 | | 4400 | Own GRB | 4 | 441x534 | 289 | Pw Zen | Vac Mag | Own U|4] Own IG |}49.7}D Rj 170 | 6438 | 36x5S 36x9S 
White 55 | | 4650 Own GRB | 4 | 41,x534 | 289 | Pw Zen/| Vac Mag | Own U |} 4) Own IG |661|D Rj 174 | 8737 | 36x5S 40x5SD 
White 52 T | 4700 , Own GRB | 4 | 4%\x534 | 289 | Pw Zen | Vac Mag | Own U|4/| Own IG |765;D R{ 129%) 8461 | 36x5S 40x5SD 
White 52 | 5100 | Own GRB | 4 | 4%x534 | 289| Pw Zen! Vac Mag | Own U|5 | Own IG |923}D R{| 174 | 9409 | 36x6S 40x12S 
White 59 A | 6000 | Own 3A |6/]4 x5% | 384] Pw -Zen! P DR | Own U|4j Own Sp | 665|D R{ 155 | 9775 | 40x8 40x14S 
White 63 | {| 5000 | Own 3 A |6{[4 x5% | 384; Pw Zen| P DR ; Own U|4j| Own Sp | 41.4 | 4 D| 168 | 8350 | 34x7P 34x7DP 
White 64 | 6300 | Own 1 A_ | 6 | 4%x534 | 45.94. Pw Zen | P LN | Own U!|4/| Own 2R | 468/4 D{| 180 | 9154 | 36x8P 36x8DP 
Willys Six 98 B | 4% | 525 | Own 98 B | 6 | 314x3% | 25.35) Ph Til |. Vac Aut | Own U|3 {Own Sp | 14.284 Bj) 110 | 1904 | 5.50x19 5.00K19 
Willys Six C-101 | 1% | 695 | Own 98 B | 6 | 314x37% | 25.35: Ph ‘Til | Vac Aut | Own U | 4{ Cla Sp | 4233 4 B/ 131 | 2740 | 5.50x20 30x5 
Willys-Knight T- 103 | 1% 625 Own KGT | 6 | 2}3x4%s | 20.7 | Pb _Til Vac Aut | Cov U | 4/{ Cla Sp | 42. 33,4 B| 131 2848 | 5.50x20 30x5 
wil e; jacksha $5-inch whee as or 3 > al pay- and 176-inch wheel base ‘ 
GENERAL NOTATIONS PE es Se ber yo Col, fs.incn whe Sore. so a? = ton model nomi, pay Model baggy me oe agent in 160 and 
**REFFRENCE MARKS apply to individ- Columbia; Eat, Eaton; Sal. Salisbury; Model F 61 A to E is available on 170- , Addit’l RR i be supplied in 148, 176 
ual lines only and explanations are given Tim, Timken; Wis, Wisconsin ee ee eee 7 2 Straight Additional Tire Payl'd and 190-inch wheel base. 
under the subdivision for each company FINAL DRIVE—IG, Internal gear; St, A. F 60A. F 61 A, optional carburetor, Model Rating Wh. bases, ins. Types Range *Models 18X, 32X and 33X can be sup- 
in the “SPECIAL NOTATIONS. Straight bevel: Sp, Spiral bevel; Wo, Detroit-Lubricator.” T-11 3800 None None Vy plied in 148, 190 and 220-inch wheel pase. 
‘APAC re ae Worm: 2R, Double reduction; Ch, Chain; 2 a 2 3, “Models 19X, 31X and 27X can be sup- 
come teen a oe a? R Relay drive F. W. D. Tl? e500 ial 6 34-1%%4 plied in 148 172, 190, 220 and 235-inch 
mum allowable avess weight i enees. BROESS—s. dachehett; B. Beez eee: *Indicates six-wncet model. Special power T-19 8500 141 151 20 1-2 wheel base. icls 18K, 19X, 
. aes » Ss e oe, CSO take-off transmission, which provides 3 T-25 8500 141 152 15 1-134 As opiional equipment mode 
WHEEL BASES given are standard, but mission: V, Vacuum booster; W. West- power take-offs which may be operated T-30 11000 152 164 13. 114-244 33X. 31K and 27X can be supplied with 
vptional wheel bases are available in inghouse air brake; B, Both front and in any transmission speed, optional on T-42 14000 152 164 = 181 10 2-312 Timken dual reduction rear axle. 
many cases rear wheels. all models T-44 15000 152 164 181) 10 | 2-4 STUDEBAKER LINE 
ENGIUINE—Bud Buda; Con, Continental; TaRES—O, Detioen; D. Dual; 8, Solid; P, *Foot brave on X6 is a Lockheed bype, op- — ieee ae oH Po] ” : “ . *Capacity model GN-N is 4,000 pounds for 
Her, Hercule Ket, Knight; Lye, Lyco- erating on all six wheels. T-90 28000 201 ‘ 220 5 5-7! body. cab, driver and payload. 


Maximum gross load, chassis, body and 


ming; Wak, Waukesha; Wis, Wisconsin D 
Hall. American Car & Foundry SPECIAL NOTATIONS FEDERAL Optional rear axle ratios are available for payload for Models 77 and 88 15 12,500 
*gix wheelers. t ‘ ibs. and for Model 99 is 14,0900 Ibs. 


ge eg i Chief aay eee a bro : 2'4-ton GRAMM MACK LINE tHand brake same as foot brake, none 

‘ ane g 3 12S *Chie node S jailable as 2'4-to > aaa j , “ne . rake v ; a 

Pw, full pressure lubrication to all main, model, 34x7 lire, dual rear, weight 6,400. Series Straight Add.Wheel Pay Load Other whee! bases furnished on all truck ard. nents brake on drive shaft, spec 
connes ting rod and camshaft bearings Price $3,900 6 Rating Base Range models cos . equipmen 
including wrist pins; CS, circulating Chie : , a 8 10,000 157-174 1% tons On 6-wheel jobs, 4 rear wheels driven by — 
splash; Sp. splash “lrruck. 10cinch wheel base, "PG 10nd 145-196 2 tons chains. foot brake on 4 rear wheels. WILL USE BILLBOARDS 

"BURE’ . : : : anna "ike Le . 13.000 -196 21, HYP—Hypoid drive, single reduction, 

c ARBI BETOR—Cor, Carter: Mar, Marvel: Belioon tires optional en Chief, Chieftain 2 oo oe : 2 oe ace, See dea Connie” wean Reno, Nev., Sept. 25 (UTPS).— 
‘ ‘cler-Schebler; Str. Stromberg: Sent S * PAs. " . ae . . far is- 
DL, Detroit Lubricator; Til, Tillotson: AUSTIN GENERAL MOTORS TRUCK LINE REO LINE Herbert Woodward, Inc., Reo dis 
Zea, Zenith-Detroit : tributor for Nevada, Arizona and 

FUEL FLED—Gra, Gravity: Vac, Vacu *Price announced in forthcoming issue *Capacity indicated for each chassis 1s Model F A also available in 129-inch k head- 
a — iy " ac, acum AUTOCAR the cout mene erome — sons wheel base. southern California, with ; . 

, y : exceeding rated capacity of tires. 1e IORY nec 

IGNITION — AB, American-Bosch: Aut, *£08ines in these models are located under tire size does not affect the straight RUGBY quarters in Los Angeles, is to lau 
- clie Auto-Lite; Eis, Eisemann: L-N. the driver's seat rating for which chassis is guaranteed F—Chassis weight includes body. an intensive advertising — 
ovece-Neville N-E, North East: RB, DIAMOND T. and each model ts designed to operate sie ie = yspapers, outdoor billboar 
Robert Bosch; DR, Deleo-Remy; Mag. \qyers a satisfactorily under average conditions STEWART LINE using newspap : aes 
Magneto " optional equipment S system for chassis with loads giving a total gross weight Model 30 and 30X can also be supplied in and the radio, the campaig 

TRANSMISSION—Br. L, Brown-Lipe: Cov DURANT LINE —. ae ee 2 aan ae eee ioe ee in 140 ana Start before the middle of Coneees. 
Covert; Ful, ‘uller: > *hanic ane _5 . Model é 

— Ful, Fuller; Mec. Mechanics ; The additional standard wheel base 160-inch wheel base. The Mayers Company, a Los Ange 


Mac » . -<G Z »» “Price includes panel body. 

Raat Gotin tle ae Seetee ne A vaca y lengths, the number of additional tire *Model 34X can be supplied in 145, 160 advertising agency, is to direct the 
Loc Me : - pany. ; - _ types (tire combinations—each type and 176-inch wheel base paign. 

-OCATION—C, center, amid; U, in unit Dodge Model F 36 A to D is available om carrying a recommended gross weight) Model 28X ean be supplied in 145, 160 Cam 
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Scaling of Steel at Forging 
Temperatures 


(Continued from Page 7) 


the steel has been placed in the} 
furnace, its temperature soon be-| 


comes so hot as to volatilize the iron 
oxide that is formed. The tempera- 


ture registered by the thermocouple 
was above 2550 degrees Fahr. It in- | 
creased so rapidly that it was 
scarcely possible to keep pace with 
the potentiometer reading. Since the 
thermocouple was separated from 
the piece by a refractory protection 
tube, it is impossible to know the 
actual temperature of the steel 
sample. There is evidence of the 
sample becoming hotter than the 
furnace atmosphere at 2300 degrees 
Fahr., but the temperature is not 
sufficiently high to initiate the re- 
action observed at 2375 degrees 
Fahr. At 2350 degrees Fahr. the 
heat generated was sufficient to 
cauSe the temperature in the tube 
to rise above 2400 degrees Fahr., but 
apparently the scale formed before 
the sample reached the temperature 
of very rapid reaction acted as a 
protecting agent. However, when 
a clean sample was placed in the 
tube at 2375 degrees Fahr. the 
combination with oxygen was so 
rapid that the sample became white 
hot and then burned completely to 
iron oxide. The iron oxide was 
volatilized and appeared as a dense 
smoke. It diffused through to the 
inside of the thermocouple refractory | 
protection tube as was shown by the | 
deposit of iron oxide on the inside | 
of the tube. The thermocouple 
wires were contaminated and had 
to be cut back about two inches | 
from the end and rewelded. This} 
contamination of thermocouple | 
wires was similar to that reported | 
by one of the authors in connection | 
with a stud: of the burning of steel. 


Steam 


The action of steam on scaling 
was investigated to determine the 
effect of rate of flow of the steam, 
the effect of variations in tempera- 
ture, the effect of time of exposure 
and the effect of admixture with 
nitrogen. 

The steam was prepared from 
distilled water freshly boiled to 
eliminate dissolveg gases. 

The results of the tests on the 
effect of variation of the rate of 
flow show that the amount of scale 
produced at two feet per minute 
is more than three times. the 
amount produced when the steam 
is still. 


Further, at a rate of flow of fif- | 


teen feet per minute, the amount 
of scale produced is more than 


double that at two feet per minute. | 


Varying the rate of flow from fif- 
teen feet to thirty feet per minute 
appears to cause a very smal] in- 
crease in the amount of scale, and 
from thirty to sixty feet there ap- 
pears to be a slight increase. In- 
creasing the rate of flow from 60 
to 172 feet per minute causes no 


increase in the amount of scaling. | 
The only test made at 172 feet per | 
minute was made in a steel tube) 


during the early work in this study. 
It is believed that at this high rate 
of flow the effect of the steel tube 
is practically negligible. 

It will be observed from Fig. 4 
that increase in temperature causes 
a large increase in the rate of scal- 
ing. At 2400 degrees Fahr., more 
than three times as much scale is 
formed in the same period of time 
as is formed at 2000 degrees Fehr. 
When the temperature is increased 
to 2500 degrees Fahr., the rate of 
scaling is very rapid, so rapid, in 
fact, that the hydrogen generated 
by the reaction burns with a steady 
flame at the crevices between the 
front plug and the tube. So much 


scale was formed in a period of | 


twenty minutes that the run was 
discontinued at this time because 
it was feared that the tube would 
be burned out from the action of 
the iron oxide. For the 2500-de- 
gree Fahrenheit test, the sample 
was placed on a_ specially 
structed boat made of “chrom- 
patch” with sillimanite cross bars 
and so supported that it touched 
the cross bars at only two points in 
the same manner as that described 
for the high temperature air tests. 
After the twenty-minute test, the 
chrompatch boat was found to be 
fused and disintegrated. The por- 


celain tube, however, remained in 
fair condition. It was foung that 
the oxide had fused and run off 
the steel, so that it presented clean 
steel continuously to the action of 
the steam. It is believed that the 
fusion of the scale permitting a 
fresh surface to be 
brought in contact with the steam 
was the prime cause for the very 
marked increase in the rate of 
scaling at 2500 degrees Fahrenheit. 

The effect of variation of time of 
exposure on scaling in steam at 2300 
degrees Fahrenheit shows an in- 
crease in the amount of scale pro- 
duced with increasing time, as was 
expected. The rate of scaling, how- 
ever, decreases with increase in time 
of exposure. This is shown graphi- 
cally in Fig. 5. The equation for this 
curve has been found to be W2 
0.01552t—0.2695 where W is the loss 
in weight per 100 square inches and 
t is the time of exposure in min- 
utes. 

Mixtures of nitrogen and steam 
were passed over the steel in order 
to study the effect of the action of 
steam under reduced pressure. Since 
nitrogen is known not to scale steel, 
diluting steam with nitrogen would, 
of course, have the effect of reduc- 


ing the pressure of steam. The ni- | 
the commercial | 


trogen used was 


tank nitrogen. For producing the 


continuously | 








| 


by reference to Fig. 4. The points 
for carbon dioxide and steam at 
| 2500 and air at 2475 degrees 
Fahrenheit were obtained by 20- 
minute exposures instead of the 40- 
minute exposures used for the rest 
of the tests presented in this figure. 
The curves were therefore not 
| drawn to these points and the slope 
| of the curve is for this reason esti- 
mated beyond 2400 degrees Fahr- | 
enheit. It will be observed that the, 
air curve and carbon dioxide curve} 
cross in two points, just a little be- | 
low 2300 degrees Fahrenheit and at | 
2425 degrees Fahrenheit. The crossing 
at 2425 degrees Fahrenheit is, the 
authors believe, due to the exother- 
mic reaction between air and steel) 
generating so much heat that the} 
sample becomes hotter than the 
furnace atmosphere. No such re- 
action occurs with carbon dioxide | 
so that its curve follows the normal 
course. It is of interest to note that 
between the temperature of 2000 
and 2300 degrees Fahrenheit, each 
one of the curves is a straight line. 

It was surprising to find steam 
such an active oxidizer at these 
temperatures. Reference to Fig. 4) 
shows that practically the same) 
j}amount of scale is produced with 
pure steam as with pure oxygen be- 
tween the temperature 2000 and 
| 2300 degrees Fahr. However, at 
_ 2375 degrees Fahr. oxygen shows its 
| Superiority to steam by causing 100 
| per cent. conversion of iron to iron 
|oxide in ten minutes’ time, whereas 
steam at 2400 degrees Fahr. causes 
16.1 per cent. conversion in forty 





minutes’ time. This sudden _in- 
Zs —— | 
# | 
a | 


‘TT | 


| 
| 


‘composition of the scale formed in| 


11 





of the four gases, air, oxygen, steam | exyatetting, shiny appearance. The | rounding the sample. When the oxy- 
and carbon dioxide, may be made surface that is formed at 2800 de- | gen is supplied faster than it can be 


grees Fahr, is very rough, and, when; removed by the diffusion of oxy- 
quenching, the scale peels off the | gen through the scale no more rapid 
steel in relatively large pieces. The | rate of oxidation can occur. In other 
scale formed with carbon dioxide words, rates of flow greater than 
resembles in crystalline form that that necessary to balance the rate 
produced with steam. It is not quite |of diffusion will cause no increase 
sO coarse and, upon quenching,|in the oxidation rate. This is pre- 
splits off the steel in rather finer | cisely what has been observed in 
flakes. It would appear to have a/the tests. This rate would be ex- 
higher melting point, since it does| pected to vary with variations in 
not fuse off the steel at 2500 de-' temperature and would probably in- 
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Fig. 6—Curves Showing Effect of 


. 8 Dilution of Oxidizing Gases 
with Nitrogen on Scaling of Steel . - 


grees Fahr., whereas the scale,crease with increase in temperature 
formed with steam does fuse at|due to the probably greater speed 
this temperature. The scale pro- of diffusion of the oxygen through 
duced in air or in oxygen has a ps oxides at the higher tempera- 
smooth, lossy appearance and) ‘Ure. 
shows no ale seein, In the case of the scaling, with 
In addition to the difference in Steam, there is a question as to what 


physical appearance there seems to OCCUTS. The molecular water may 
be a distinct difference in chemical | diffuse through the scale and finally 
decompose into hydrogen and oxy- 
the different atmospheres. When %€®. after which the oxygen is fixed 
the average loss in weight per 100 49d the hydrogen must diffuse 
square inches is divided by the aver- back out; or the molecule of water 

100 square May be broken up at the outer sur- 


age weight of scale per : P 
inches the result should approximate {Ce of the scafe, forming atomic 
which could diffuse much 


the average iron content of the |°Xysen wi c } 
easily or possibly forming 


scale. For some reason unknown to More é 
the authors these ratios, when car- | lecular oxygen which would dif- 


bon dioxide or steam is used, are fuse more slowly. Certainly the ap- 


j}much more constant than when air 


pearance and looseness of Structure 
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| Fig. 4—Curves Showing Effect of Variation of Temperature 
on Scaling of Steel. 
mixture from 1 to 10 per cent., the | crease 
| nitrogen was passed through the| 
| humidifier. For mixtures from | z 
|to 50 per cent. steam, the steam | due to the exothermic reaction al- 
from the boiler was mixed with the| ready referred to. The heat gen- 
|nitrogen. It may be seen from Fig. | erated when steel is placed in the 
|6 that decreasing the vapor pres- furnace at this temperature is suf- 
|sure of the steam decreases the | ficient to cause a fusion of the ox- 


in the rate of oxidation 
caused by pure oxygen is primarily 


‘or oxygen is the scaling medium. of the scale formed with steam is 
|For air, the iron content is reason-|Very different from that formed 
‘ably close to that of Fe,O,, but for | With air or that formed with oxy- 
'steam and carbon dioxide the ratios |8€N. The scale formed with air had 
|indicate a composition very near|@" appearance similar to that of 
FeO. In order to check further the | Scale formed with oxygen. Whether 
‘iron content indicated by these ra- | ‘he crystal structure or the compc- 
'tios chemical analyses for total iron | Sition of the scale differed remains 
|were made on a few typical samples | © _be determined. 


of scale produced with the different | Similarly, the mechanism of 
atmospheres. reaction with carbon dioxide re- 


It is evident from the agreement | quires further investigation. Here 
of the ratios in all of the data ob- |it is a question whether the carbon 
tained and from these chemical | dioxide gas diffuses through the 
analyses of typical scales that the | Scale to the surface of the steel, or 
average iron content of scale found | breaks up into carbon monoxide and 
in air approaches that of FeO, and | Oxygen at the surface of the scale 
the average iron content of scale after which the atomic, or perhaps 
found in carbon dioxide or steam | Molecular, oxygen diffuses through 


the 


con- | 


rate of scaling of the steel. |ide and then, because of the con- 
‘tinued rapid Oxidation of the thus 
| unprotected steel, causes the melt- 
ling of the steel itself. If the steel 
'is allowed to become coated with 
solid oxide at temperatures such as 
| 2325 or 2350 degrees Fahr. it can 
| then be heated to 2400 degrees 
'Fahr. without initiating the fast 


Carbon Dioxide 


The carbon dioxide used in these 
tests consisted of the commercial 
tank carbon dioxide which was 
found to vary in composition from 
99.85 to 99.95 per cent. carbon di- 
oxide. Tests were made to deter- 
|mine the effect of rate of flow of 
this gas on scaling at 2300 degrees 
Fahrenheit, the effect of variatiop 
| in temperature, the effect of time of 
| exposure and the effect of decreas- 
ing the pressure. 

The effect of variation of rate of 
flow of carbon dioxide at 2300 de- 
grees Fahrenheit seems to parallel 
the effect produced with air and 
steam. The amount of scale pro- 
duced at zero rate of flow is less 
| than one-third that produced when 
the rate of flow was two feet per 
minute. Increasing the rate of flow 
from two to ten feet per minute 
causes a small increase in the 
amount of scale. From ten feet to 
570 feet per minute, no change in 
the amount of scaling is obtained. 





Fahrenheit as that at 200 degrees 
Fahrenheit. The tests at 2500 de- 
grees Fahrenheit show a very de- 
cided increase in the amount of 
scale produced. 

| Variation of time of exposure to 
;}carbon dioxide at 2300 - degrees 





tendency as is shown by air 
| steam, that is, the amount of scale 
| oarenees with time of exposure, but 
the rate of scaling decreases with 
time of exposure. 

The results obtained when carbon 
dioxide was diluted with nitrogen 


| and passed over steel at 2300 degrees | 


| Fahrenheit indicated a decrease in 
| scaling. 
Comparison of the Action of the 
Gases Tested 
A comparison of the scaling effect 


Fahrenheit shows the same general | 
and | 


approaches that of FeO. Apparently 
the chemical as well as_ physical 
characteristics of the scale depend 
on the atmosphere employed. 

The mechanism of oxidation with 
air, as postulated by Pfeil, seems 
to be in agreement with the results 
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E Fig. 5—Curves Showing Effect of Period of 
a ; Sealing of Steel at 2300 Degrees Fahr. 

The rate of scaling is more than | 
four times as rapid at 2400 degrees rate of oxidation that causes fusion | air. 


lof the sample. This shows the pro- 
|tective action of the oxide scale. 
| This protecting action of the oxide 
| formed is also evidenced by the de- 
|creasing rate of oxidation with in- 
|creased time of exposure, aS may be 
observed in Fig. 5. The protecting 
action of the scale formed on the 
steel is of considerable importance 
Its physical and chemical composi- 
‘tion will determine, in part, the 
rate of oxidation of the steel. The 
physical characteristic of the scale 
chiefly affecting the rate of scaling 
is, we believe, its permeability to 
the scaling gases. 

There is a distinct difference in 
the appearance of the oxides formed 
|by the different gases. The scale 
|!formed with steam has a well-de- 
veloped structure having a coarsely 


obtained in this investigation for 
Exposure on 
Pfeil’s mechanism of oxida- 


tion consists of the inward diffusion 
of oxygen and the outward diffu- 
sion of iron through the scale. It is 
at once evident that as the thick- 
ness of the scale increases the rate 
of oxidation will decrease, due to 
the necessity of both the oxygen 
and iron diffusing through thicker 
layers. 

The effect of rate of flow of the 
air seems to be at least in part due 
to the diffusion rate of the oxygen 
through the scale. When the oxy- 
gen is not supplied rapidly enough 
to replace that removed by diffu- 
sion through the scale, a certain re- 
duced rate of oxidation occurs, de- 
termined by the rate at which the 
oxygen is supplied. This is in part 
a matter of the oxygen concentra- 
tion of the gas immediately sur- 


the scale toward the iron. The ape 
pearance of the scale resembles 
that produced by the steam, but @ 
much smaller quantity is formed 
'under similar conditions of teme- 
| perature, time, and rate of flow. 

The effect of variation in the rate 
of flow of the three gases, air, car- 
bon dioxide, and steam, on scaling 
is quite similar, as may be observed 
| from Fig. 2. In the case of al] three 
|gases, the most decided difference 
|in rate of scaling is produced bee 
tween zero and two feet per mine 
jute. With air there is only a slight 
|increase in the rate of scaling pro- 
| duced at six feet per minute and no 
|change in the rate of scaling by 
| increase in the rate of flow beyond 
this value. With carbon dioxide the 
scaling rate is affected somewhat by 
| increasing the rate up to ten feet 
per minute, and increasing the rate 
,of flow beyond this point does not 
affect the scaling rate. With steam, 
the change in rate of scaling is more 
| gradual, increasing to thirty feet 
|per minute. Increasing the rate of 
| flow from 30 to 60 feet per minute 
causes a very slight increase in scal- 
ing, and beyond 60 feet per minute 
there is no additional increase in 
scaling rate. It is noteworthy in 
the case of each of the gases that 
beyond 60 feet per minute there is 
no effect from increasing the rate 
of flow. While this is only strictly 
trne at 2300 degrees Fahr. it is ex- 
|pected that the same general be- 
havior would be observed at other 
temperatures at which different 
values would be found for the point 
of minimum rate of flow beyond 
which no increase in rate of scaling 
is produced by increasing the rate 
of flow. 

Comparing the effect of time of 
exposure at 2300 degrees Fahren- 
heit, as shown in Fig. 5, it will 
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H. J. FRENCH RECEIVES 
HIGHEST METAL AWAR 


(Continued From Page 1) 


bell. memorial lecture, generally re- 
garded as the principal talk at the 


annual convention. By custom this 


lecture is given by a leading metal-| 


lurgist, who has not previously ap- 
peared in a like capacity. The honor 
to Dr. Grossman is especially signifi- 
cant since he is the youngest man 
ever to deliver this important ad- 
dress. He is 33 years old and curi- 
ously enough he was introduced by 
the oldest metallurgist in America, 
Dr. Alvert Sauveur, Gordon McKay 
professor of metallurgy of Harvard 
University, and known as the dean 
of his profession. Dr. Sauveur de- 


flivered the Campbell lecture last 
year. 
Dr. Grossman is_ vice-president 


and director of the Republic Re- 


search Company of Canton, O., the 
research subsidiary of the Repub- 
lic Steel Corporation of Youngs- 
town, O. His subject was “Oxygen 
in Steel,” and delivery of his ad- 
dress met with an enthusiastic re- 
ception. 


Next year’s national metal week 
will be held in Boston, from Sep- 
tember 21 to 25, it was made known 
by W. H, Eisenman, secretary of the 
American Society for Steel Treating. 
H@adquarters for the congress will 
be in the Statler Hotel and the 
exposition will be staged at Com- 
monwealth Pier, where it was held 
in 1924. Participating groups have 
not yet been announced. 

The discussion of “Radiography 
by the Use of Gamma Rays,” by R. 
F. Mehl and C. S. Barrett of the 
Naval Research Laboratory and G. 
E. Doan of Lehigh University drew 


} At 


[* big audience, and proved fasci- 
| nating to members attending. They 
followed with interest the recital | 
‘of work done through radion used | 


in taking pictures of action withia 
the working parts of automobiles. | 
the technical session of the 
American Welding Society the dis- 
cussion of fabrication of corrosion- 
resisting steel and aluminum came 
in for prominence, while the shop 
practice session of the American So- 
ciety of Mechanical Engineers 
brought out much of interest in re- 
ports on the manufacture and in- 
dustrial applications of phenol ma- 
terials. 

From the headquarters of the 
American Institute of Mining and 
Metallurgical Engineers it was an- 
nounced that younger members will 
have an opportunity to win prizes 
amounting to $100 for first and $50 
for second, to be awarded for the 
best technical papers presented at 
the Chicago section of the institute. 
Conditions are that the authors shall 
not have reached their 31st year by 
January 1. The awards are known 
as the Sykes and Wright prizes. 

Agitation has already been started 
to make the newly introduced sales 
sessions a regular annual part of the 
programs. This new feature has met 
with instant and unexpected popu- 
larity, as shown by the overflow 
crowd which necessitated installa- 
tion of loud speakers for those who 
could not gain their way into the 
meeting room. 

Previous attendance marks at the 
big metal exposition are destined to 
be surpassed this year, according to 
a check-up made at the show, 

Visits to the Crane Company, Chi- 
cago Steel Foundry Company, Liquid 
Carbonic Corporation, American 
Force Company, Sivyer Steel Cast- 
ings Company and the tractor works 
of International Harvester Company 
drew many members: 


Scaling of Steel at Forging 
Temperatures 


(Continued f 


be observed that although air and 
earbon dioxide produce very nearly 
the same quantity of scale after 20 
and 40-minute exposures, the 80- 
minute exposures show a decided 
difference with the carbon dioxide 
producing the greater amount of 
scale. With 160-minute exposures 
this difference is definitely widened 
It is probable that the scale formed 


with carbon dioxide permits easier 
diffusion or solution of the oxidiz- | 
ing gas than does the scale formed ' 
with air so that when the thick- 


ness of the scale becomes apprecia- 
ble its effect becomes noticeable 












Mixing either steam or carbon 
dioxide with nitrogen reduces the 
amount of scale formed, as shown 
in Fig. 6. Since nitrogen produces 
no scale and has no effect, the dilu- 
tion with nitrogen produces the 
same effect of reduced pressure ol 
the active eas and affords an easy 
means of finding the effect of 
duced pressure 

Aithough with nitrogen mixtures 
a uniform curve of scaling loss is 


obtained, it would be unsafe to pre- 
dict the scaling effect of a mixture 
{ individually 


of two gases which 
caused scaling. Due to the possi- 
bility of variation in the physical 


and chemical properties of the scale 
such a prediction would 
be unwise For instance, in the 
products of combustion of ordinary 
city gas burned with just the quan- 


produced 


tily of air to produce complete 
coimbustion, will be found nitrogen 
carbon dioxide and steam. Such a 
mixture might contain about 17 per 
ceut. steam, 13 per cent. carbon 
dioxide and 70 per cent. nitrogen 
According to the results obtained 
it would be expected that with 17 
p cent. steam and 83 per cent. 
nitrogen, 5.20 per cent of iron 
would be removed by scaling, and 
With 13 per cent. carbon dioxide 
and 87 per ‘nt. nitrogen, 1.69 pcr 
cent. of iron would be removed 
The reasoning thus far is correct. 
but it would be erroneous to as- 
Sunte that with the combination of 
these g2ses one should expect an 
amount of scaling equivalent to 
the sum of the two values or 6.80 
per cent. loss. Results of tests have 
Shown that the loss in weight is 


much lower than may be expected 
with 
cent. nitrogen, even without the ad- 


17 per cent. steam and 83 per | 


rom Page Iii) 


dition of the 13 per cent. of carbon 
dioxide. A different type of scale 
is formed than with steam or Car- 
bon dioxide, and it is believed thai 
this scale acts as a better protector 
than that formed with the steam. 


Summary 

As a result of scaling tests made 
on plain carbon steel at 
temperatures air, steam, carbon 
dioxide and oxygen, the following 
{generalizations seem _ justified: 

1. Increasing the rate of flow 
the between 0 and 2 feet 
minute causes a very marked 
crease in rate of scaling at: 
2300 degrees Fahrenheit. With air 
or carbon dioxide, relatively little 
change in the rate of scaling is pro- 
duced by increasing the rate of flow 


f 
OL 


per 
in- 


fas 


the 


trom 2 to 10 feet per minute. With 
these gases no change is produced 
with rates of flow higher than 10 

t per minute. In the case of 
steam, a noticeable increase in the 
rate of scaling occurs with increase 
in rate of flow from 2 to 15 feet per 
minute, and a very small Increase 
in scaling rate up to 60 feet per 
minute, after which increasing the 
rate of tlow has no effect on rate 


of scaling 

2. Increase in temperature causes 
increase in scaling rate. Between 
2400 and 2500 degrees Fahrenheit, 
the scaling rate increases sharply 
When heated to 2375 degrees Fahr- 
in nearly pure oxygen 
plain carbon steel oxidiz 
so rapidly that it is melted by the 
heat lil ted in the chemical re- 
action with oxygen. When heated 
to about 2425 Fahrenheit 
in air, the steel becomes hotter than 
does 


enheit 


ordinary 
ere 


degrees 


the furnace atmosphere, but 
not liberate enough heat to melt a 
low cargon steel. 

3. Increase in time of exposure 
causes increase in the amount of 
scale prcduced, but decrease in (he 
rate of oxidation 

4. Scale on steel acts as a partia! 


protection against further scaling 
The type of scale formed has a de- 
cided influence on the further rate 
of scaling 

». Under the conditions obtaining 
in this research the average iron 
content of the scale formed with air 
approaches that of Fe.O,, and the 
average iron content of scale formed 
in carbon dioxide or steam ap- 
proaches that of FeQ. 


forging ; 


‘MESKER SEES REAL 


GAINS IN BUSINESS | 


(Continued from Page 1) 


| of the Diamond division of Alumi- 
|/num Industries at St. Cloud, Minn., 


in Cincinnati last week for a con- 
ference with officials, regarding | 
plant expansion, said new accounts | 
opened up throughout the West and | 
orders being received already show | 
an increase of 331-3 per cent. over 
September, 1929, necessitating in- 
creased manufacturing space to 
comply with replacement require- 
ments. 


MARMON CAR SALES 
IN SEPTEMBER TO SHOW 
100% GAIN OVER AUGUST 


Indianapolis, Sept. 25.—An im- 
portant indication of business re- 
vival is reported by the Marmon | 
Motor Car Company through an- 
nouncement by George C. Tenney, | 
general sales director, that Septem- | 
ber shipments of Marmon straight 
eights will not only exceed by more 
than 100 per cent. the total of 
August this year, but will be larger 
than the’ total in September, 1929. | 

It is practically assured that the 
September total of Marmon ship- | 
ments will give the best month 
since last April, Mr. Tenney said. | 
The Marmon factory is being oner- 
ated on a full-time basis in most) 
departments and at a rate of greatly 
increased activity in others. 

Retail sales totals likewise have 
been given a decided impetus, ac- 
cording to Mr. Tenney, revealing not 
only a general improvement in busi- 
ness conditions through the resump- 
tion of buying, but also an increased 





activity on the part of Marmon 
distributors and dealers. The Mar- 
mon saleg director has just returned | 
from an eastern trip during which | 
he was supplied with ample evidence | 
of business revival through increased | 
automobile purchases and the opti- 


; mistic outlook of the Marmon dis- 


tributive organization. 


MACK ANNOUNCES 
NEW SIX-CYLINDER 
MODEL AK TRUCK 


(Continued from Page 1) 


ward and one reverse, and is driven 
by a single plate dry type clutch. 


Final drive is by either chain or | 


inclosed gears. The inclosed drive 
is of the Mack dual reduction type. 
This type of drive is full-floating 
and each gear assembly is indepen- 
dently accessible without jacking up 
the axle or disturbing the wheels or 
brakes. A 45-degree tilt to the 
banjo type axle is designed to give 
strength and road clearance com- 
patible with the generous size of 
gears. The chain drive used on the 
Mack Model AK six is of the type 
used on Mack AC Bulldog trucks 
for many years. 

Steering is of the worm and nut 
type. Front axle is of the reversed 
Elliot type with center point steer- 
ing. 

Brakes are on all four wheels and 
are of the expanding type. They 
are in two independent sets, the 
foot brakes being vacuum booster 


| actuated, and the hand lever oper- 


ating a secondary set on the drive 
shaft. 

Long springs are mounted in 
Mack rubber’ shock insulators. 
Standard wheel base lengths of 174, 
186 and 198 inches are available. 


Harrison Radiators 
provide dependable 


cooling on all 
Cadillacs, including 
the new D 16. 





HAROLD NUTT BECOMES | 
DURANT CHIEF ENGINEER 


Lansing, Mich., Sept. 25.—Harold 
| Nutt, associated with 
.ing department of Durant Motors 


| for more than eight years, has been 
| named chief engineer to succeed 
| Roy E. Cole, factory executives an- 
| nounce. 
| Cole, who has been well known 
| in automotive circles for nearly a 
quarter of a century, announced his 
| resignation from Durant Motors 
| this week. Before aligning himself 
with the Durant organization two 
| years ago he had been chief engi- 
| Neer with Dodge Brothers. 
| Nutt was formerly stationed at 
| the Elizabeth, N. J., Durant factory 
| before coming here. 


| CHEVROLET TO GO ON AIR 
WITH WAR HERO PROGRAM 


Detroit, Sept. 25—Early in Oc- 
tober the Chevrolet Motor Company 
will go on the air over more than 
one hundred radio stations through- 
out the country in the first of a 
series of weekly programs to cen- 
tinue late into the fall. 

Each week there will be presented 
the personally narrated experience 
of prominent American war vete- 
rans who have received the highest 
honors within the power of the gov- 
ernment to bestow for valor in 
action. Capt. E. V. Rickenbacker, 
;ace of American aces, will act ag 
host to the heroes and will intro- 


duce them. to the air audiences, 
Each program, to be known as 
“Chevrolet Chronicles,” will be a 


half hour duration. Because of the 
extent of the Chevrolet dealer or- 
ganization between 110 and 120 radio 
stations will be used. 








the engineer. . 








